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INTRODUCTION 


to the Concise Guides Series 


The Concise Guides Series from American Psychiatric Publishing, 
Inc., provides, in an accessible format, practical information for 
psychiatrists, psychiatry residents, and medical students working in 
a variety of treatment settings, such as inpatient psychiatry units, 
outpatient clinics, consultation-liaison services, and private office 
settings. The Concise Guides are meant to complement the more 
detailed information to be found in lengthier psychiatry texts. 

The Concise Guides address topics of special concern to psy- 
chiatrists in clinical practice. The books in this series contain a 
detailed table of contents, along with an index, tables, figures, and 
other charts for easy access. The books are designed to fit into a lab 
coat pocket or jacket pocket, which makes them a convenient source 
of information. References have been limited to those most relevant 
to the material presented. 


Robert E. Hales, M.D., M.B.A. 
Series Editor, Concise Guides 
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PREFACE 


Neuropsychiatry and behavioral neurology are evolving disciplines 
devoted to understanding the behavioral consequences of brain 
dysfunction and to using this information to improve patient care. 
Neuropsychiatry emphasizes psychiatric disorders associated with 
brain dysfunction such as poststroke depression, epilepsy-related 
psychosis, and agitation in Alzheimer’s disease, whereas behav- 
ioral neurology addresses deficit syndromes such as aphasia, amne- 
sia, and agnosia. Both approaches are critical to fully assessing and 
managing patients with brain disorders. 

The current updated second edition provides brief synopses of 
the major neuropsychiatric and neurobehavioral syndromes, dis- 
cusses their clinical assessment, and provides guidelines for manage- 
ment. The volume is intended to provide the most critical facts plus 
bibliographies that guide more extensive reading. This is a reference 
text that can be used to quickly access diagnostic and treatment infor- 
mation. To achieve the intended brevity, we eschewed exhaustive 
reviews of the available literature and chose to provide focused sum- 
maries of the clinical features, underlying pathophysiology, and treat- 
ment options for the major neuropsychiatric disorders. 

Neuropsychiatry and behavioral neurology are rapidly grow- 
ing disciplines. This growth is driven by four forces: 1) the aging of 
the population with the attendant marked increase in age-related 
neuropsychiatric morbidity associated with dementia, stroke, and 
Parkinson’s disease; 2) rapid improvement in neuroimaging tech- 
niques that allow the visualization of many dimensions of brain func- 
tion and anatomic structure—including glucose metabolism, blood 
flow, dopamine distribution, and serotonin receptors—that are related 


xxvi 


to behavioral changes; 3) emergence of new therapies that change 
brain function to effect a behavioral change, including serotonin 
uptake blockers for obsessive-compulsive disorder and depression, 
cholinesterase inhibitors for Alzheimer’s disease, GABAergic anti- 
convulsants, and neuroprotective agents for degenerative disorders; 
and 4) marked growth of the neurosciences with potential applica- 
bility to understanding the neurobiologic basis of human behavior, 
including the development of animal models of several disorders, 
discovery of the genetic etiology of many diseases, and revelation 
through molecular biologic techniques of the cascade of events that 
transform genetic changes into cellular alterations and eventually 
into behavioral manifestations. We furnish the current clinically ap- 
plicable conclusions of this enormous body of work. Our aim is to 
provide a distillate that can be used in the course of clinical care. 
We hope that this small volume helps practitioners to provide 
the most up-to-date care to their patients and that it stimulates the 
interest of students and practicing physicians in this exciting field. 





NEUROPSYCHIATRIC 
ASSESSMENT 


Neuropsychiatry and behavioral neurology are clinical disciplines 
devoted to understanding and treating behavioral disturbances asso- 
ciated with brain dysfunction. Detection and characterization of 
brain disorders require a careful clinical assessment as well as the 
application of selected neurodiagnostic procedures. In this chapter 
we discuss clinical examination as well as neuropsychological 
testing, laboratory tests, electrophysiological techniques, and brain 
imaging. The symptoms of brain dysfunction are presented in more 
detail in Chapter 3, and the symptoms of each specific disease or 
condition are presented in the relevant chapters of the book. 


E DEFINITIONS 


Symptoms are the complaints of the patient that are spontaneously 
reported or elicited by the clinical history. Signs are observed by the 
physician, the patient, or the patient’s friends or relatives and indi- 
cate the presence of abnormal functioning of one or more body sys- 
tems. 

A syndrome is a constellation of signs and symptoms that seem 
to coalesce to provide a recognizable entity with its defining char- 
acteristics. Syndromes may be classified, and they are the clinical 
representatives of illness. The latter is what the patient presents to 
the physician with, which in part may represent the expression of 
disease. However, the presentation of an illness depends on many 
factors, including environmental and personality variables. 


E CLINICAL AND LABORATORY EXAMINATION 
Initial Observations 


First observe, and then listen. The patient’s dress may reveal the ec- 
centricity of hysteria or the flamboyance of mania or may hint at the 
dishevelment of schizophrenia or dementia. Is eye contact main- 
tained? The posture may be that of the universally flexed melan- 
cholic or parkinsonian patient, or it may be the stilted stance of a 
schizophrenic person. 

Disturbances of motor activity may aid diagnosis. In catato- 
nia, muscle tone is high, leading to resistance, and in flexibilitas 
cerea (catalepsy), limbs and postures can be maintained for hours 
at a time. Gegenhalten refers to the finding that passive resistance 
to movement of a limb increases in direct relation to the force that 
is applied by the examiner. 

The gait may suggest extrapyramidal disorder, with smaller 
steps and poverty of accessory movements in parkinsonism. Akine- 
sia, with poverty of movement, is seen in patients receiving neu- 
roleptic treatment. The patient with akathisia may not be able to sit 
for longer than a few minutes. The patient with agitation paces. 
Mannerisms (exaggerated components of the usual behavioral rep- 
ertoire), stereotypies (repeated complex sequences of purposeless 
movement), and choreoathetoid writhing may be noted. Manner- 
isms and stereotypies are common in schizophrenia; choreoathetoid 
writhing may suggest any number of extrapyramidal problems. Tics 
(which are frequent stereotyped repetitive movements of small 
groups of muscles) may suggest Gilles de la Tourette’s syndrome. 
Vocal tics and excessive sniffing or clearing of the throat are also 
characteristic of this disorder. 

The mouth may writhe, as in tardive dyskinesia, or form more 
sustained abnormal postures, as in a dystonia. The lips may reveal 
the lesions of vitamin deficiency, the scars of self-mutilation, or the 
dryness of anxiety. 

The hands may tremble in cases of anxiety or extrapyramidal 
disease. Is there any evidence of muscle wasting (loss of muscle 
bulk generally or in specific areas)? The fingers may reveal nicotine 


addiction, and bitten nails may suggest an anxiety neurosis. On 
shaking the patient’s hand, the clinician may detect the clammy 
sweat of anxiety or an underlying extrapyramidal tremor. A hand- 
shake also gives the opportunity to test for a grasp reflex. Left-hand- 
edness should be noted, as it may suggest reorganization of cerebral 
function consequent to early cerebral damage. 

The patient’s speech is studied for form and content. The slow- 
ing of depression contrasts with the pressured overactivity of mania. 
Dysarthria, due to impairment of the neuromuscular mechanisms 
of speech, may hint at intoxication or cerebral or cerebellar damage. 
A stammer may suggest anxiety; paraphasias and neologisms indi- 
cate aphasia or schizophrenia. Attention and concentration, the 
ability to maintain a stream of thought, and the ability to converse 
should be noted. Evaluation of speech disturbances is discussed in 
Chapter 6. 

The prosody of speech refers to its melodic intonation. It may 
be flat in cases of schizophrenia or after right-hemisphere lesions. 

Formal thought disorder, which refers to disorganization and 
concretization of thought processes, suggests either schizophrenia or 
a neurological disease. Slowing of the train of thought is seen with 
the psychomotor slowing of depression and with the bradyphrenia of 
many neurological disorders such as head injury, Parkinson’s dis- 
ease, epilepsy, and multiple sclerosis. Viscosity describes the “sticky 
thinking” of some such patients. An alternative use of viscosity is for 
patients whose interpersonal behavior is sticky, they are unable to 
use social cues effectively, and, for example, are unable to finish 
their appointment with their doctor in the usual manner. Circumstan- 
tiality refers to a persistent tendency to wander slowly over the irrel- 
evant details of a subject before reaching a final conclusion. 

Delusions are unshakable beliefs that are manifestly incorrect, 
even when the patient’s cultural surrounding is taken into account. 
Autochthonous delusions arise suddenly, fully formed and sponta- 
neously. They are bizarre and nearly always signify schizophrenia. 
Hallucinations are percepts without objects, and illusions are ab- 
normal perceptions of sensory stimuli. Does the patient have insight 
into his or her medical and mental state? 


Hyperesthesia, especially for sounds, is not uncommon in anx- 
ious patients; hypoesthesia is frequent in depression. Anesthesia, in 
the sense of reporting anesthetic patches or hemianesthesia may be 
seen in patients with hysteria (conversion disorder). 

Alterations in size of objects such as micropsia and macropsia 
may suggest ophthalmological disease or temporal lobe dysfunction. 
Derealization and depersonalization, in which the world and the pa- 
tients themselves, respectively, feel different, unreal, empty, or two- 
dimensional, are noted in a variety of conditions but especially in anx- 
iety and as an aura in temporal lobe epilepsy. In déjà vu experiences, 
patients feel that everything they are experiencing they have seen be- 
fore. Jamais vu is the opposite, an abnormal feeling of unfamiliarity. 

Careful attention should be paid to the patient’s mood and to 
whether delusions are congruent or incongruent to the mood state. 
Mood-incongruent delusions immediately hint at schizophrenia. 
Apathy is common after cerebral damage, but it is seen in a wide 
range of neuropsychiatric disorders. Abulia is related to apathy and 
is defined as lack of will. Emotional lability is noted when the pa- 
tient is unable to control his or her emotional flow, laughing at the 
hint of a joke or crying at the hint of sadness. Pseudobulbar palsy 
is a common cause of emotional lability. It is contrasted with the 
empty euphoria of patients with multiple sclerosis, and the mean- 
ingless, playful Witzelsucht of frontal lobe dysfunction. Inappropri- 
ate affect is more characteristic of schizophrenia. 


Neuropsychological Testing 


Although formal testing is done in the laboratory, clinical mental sta- 
tus testing can be very valuable, and in many patients it is an essential 
part of the initial screening. This clinical testing is outlined in Table 
1-1. These tests should be done routinely, but any suspicion of higher 
cognitive dysfunction should lead to a request for more formal test- 
ing. It is necessary to specify the kind of deficit anticipated—for ex- 
ample, to ask that attention be paid to tests of frontal lobe function. 
Patients with confusional states cannot be reliably tested, but 
the degree, content, and variability of their mental state must be 


TABLE 1-1. Bedside mental state testing 


Assess level of consciousness 
Observe and assess orientation for time, place, and person 
Assess attention and vigilance 

Digit repetition 

Serial 7 subtraction 

Digit reversal 

Days or months in reverse order 


Test verbal output 
Rate, rhythm, syntax, and semantics 
Speech errors 


Ask patient to point to objects in the environment named by the examiner 
Ask patient to perform simple commands 
Ask patient to name objects, body parts, and colors 
Ask patient to 
Read a passage of simple text (e.g., from a newspaper) and test 
comprehension 
Write his or her name and a short paragraph on a subject of interest to 
him or her 


Test memory ability 
Repeat a Babcock sentence (“The one thing a nation needs in order to 
be rich and great is a large secure supply of wood,” or “The clouds 
hung low in the valley and the wind howled among the trees as the 
men went on through the rain”) 
Repeat a story 
Remember four words 
Test general knowledge for recent events 
Test knowledge for remote events 
Test for constructional ability 
Copy circle, cross, and cube; draw a clock 
Test for ideomotor and ideational apraxia 
Perform tasks on command: complete complex sequence of actions 
Test executive function 
Verbal fluency: number of animals named in | minute or number of 


words that begin with a certain letter in 1 minute 
Perseveration: fist-palm-side test 


TABLE 1-1. Bedside mental state testing (continued) 


Test for right-left disorientation 

Test calculation 

Test proverb interpretation 

Test understanding of similarities 

Retest memory: recall items of earlier memory tests 

Test cognitive estimates (e.g., How fast does a racehorse run? What is the 
largest piece of furniture in the house?) 


noted. Patients with typical delirium seem confused and are disori- 
ented for time and possibly also for place. Simple mental arithmetic 
is poorly performed, and memory is unreliable. Hallucinations are 
predominantly visual, complex, and silent. Delusions are often para- 
noid. Typically, the severity of the symptoms fluctuates with time. 
Attention can be tested by repetition of digits or by the serial 
7s (or serial 3s) subtraction test. Longer periods of attention (vigi- 
lance) are tested by reading to the patient a series of letters and ask- 
ing him or her to tap every time a certain letter is called out. 
Memory is tested clinically by immediate recall of digits, a sen- 
tence such as the Babcock sentence (see Table 1—1), four items given 
by the examiner, and items from a short story (standardized stories 
are available). Nonverbal learning can be tested by asking the patient 
to reproduce simple figures. Items of general knowledge should be 
tested, relevant to the patient’s cultural and intellectual background. 
Tests of general knowledge about news items and about famous peo- 
ple or events should be given. The ability to accurately recall events 
from the more distant past (remote memory) should also be tested. 
Testing for aphasia and apraxia is discussed in Chapter 6. 
Anosognosia—denial of hemiparesis—most commonly accom- 
panies right-hemisphere disease. Finger agnosia is the inability to 
recognize different fingers, either the patient’s own or those of the 
examiner. Autotopagnosia is the same as finger agnosia, except that 
it applies to any body part. Finger agnosia and right-left disorienta- 
tion usually indicate a left-hemisphere lesion. 
Tests of constructional ability require the patient to draw a famil- 
iar object, such as a clock or a house. Poor performance, especially 


small or disorganized reproductions, suggest cerebral disease. 
Neglect of one-half of the drawing is seen with contralateral-hemi- 
sphere lesions. Neglect is more common and more severe with 
right-hemisphere lesions. 

Tests of frontal lobe function are often indicated in neuropsychi- 
atric patients. These are described in detail in Chapter 5, Table 5-1. 

If possible, another person who knows the patient should be in- 
terviewed to confirm the accuracy of the patient’s account of his or 
her illness. Family history should always be sought, and any poten- 
tial genetic diseases should be noted. Anamnesis of early upbringing 
may reveal earlier behavior problems relevant to the clinical presen- 
tation. These include a history of sleepwalking, enuresis, stammer- 
ing, tics, phobias, or hyperactivity. Developmental delay, especially 
for motor development, speaking, and language, should be inquired 
about. Attention-deficit/hyperactivity disorder, conduct disorder, op- 
positional defiant disorder, and autistic behavior should be noted. 


Neurological Examination 


All patients should receive a neurological examination. A screening 
examination for neurological disease is shown in Table 1-2. This 
brief examination takes 10 minutes; if abnormalities are revealed, 
then more detailed testing is needed. 


Formal Tests of Neuropsychological Function 


Formal tests of neuropsychological function are listed in Table 1-3 
and in Chapter 5, Table 5-1. 


Metabolic and Biochemical Investigations 


The following tests are done for all patients: 


e Hemoglobin, red blood cell count, and related indices (hemato- 
crit, mean corpuscular volume [MCV], and mean corpuscular 
hemoglobin concentration [MCHC]) 

e White cell and platelet count 


TABLE 1-2. Brief neurological screening 
examination 


Stance and gait 
Observe walking and turning 
Balance with feet together and eyes closed (Romberg’s test) 


Cranial nerves* 

Smell (especially in head trauma) (I) 

Check visual fields by quadrant (II) 

Examine fundus (II) 

Visual pursuit (II, IV, VI) (follow the examiner’s finger in horizontal 
and vertical directions) 

Bulk of temporalis and masseter muscles (V) (opening jaw against 
force; muscle bulk on tight bite) 

Observe grimace of patient showing teeth (VII) 

Rub finger and thumb an inch from the patient’s ears for deafness (VIII) 

Observe palate; ask patient to say “ah” (IX, X) 

Push chin against the examiner’s hand and test bulk of 
sternocleidomastoids (XI) 

Observe tongue for abnormal movements or deviation on protrusion 
(XII) 


Motor system 
Test tone, power, and reflexes, and note muscle bulk (test in all four 
limbs) 


Tone: hold arms out, palms down; observe any wrist drop; rotate leg 
at knee and note foot movements 

Power: hold arms out, with palms down, and ask patient to “play the 
piano”; with palms up, watch for any flexion, pronation, or drift; 
elevate legs from couch and see whether they can be maintained in 
the air against examiner’s pressure; tap floor rapidly with soles of 
the feet 

Reflexes: muscle stretch (biceps, triceps, supinator, knee, ankle); 
pathological (plantar [Babinski sign]) 

Coordination 

Finger-nose test 

Rapid movements (tap quickly the back of one hand with the palm of 
the other) 


TABLE 1-2. Brief neurological screening 
examination (continued) 


Sensory testing 
Stroke skin on representative parts of the body, especially the distal 
extremities 


Other reflexes 
Palmomental (draw a stick across the palm from the thenar eminence 
and watch for a reflex contraction of the ipsilateral mentalis 
muscle; the skin puckers) 
Grasp (stroke the patient’s palm firmly moving outward) 
Jaw jerk 
Snout and pout reflexes (tap lips) 


*Numeral in parentheses refers to the cranial nerve tested. 


TABLE 1-3. Some formal neuropsychological tests 


Wechsler Adult Intelligence Scale (WAIS)—11 subtests, widely used to 
assess IQ 

Halstead-Reitan Neuropsychological Test Battery—developed to detect 
structural lesions 

National Adult Reading Test (NART)—used to determine premorbid IQ 

Wechsler Memory Scale—tests various components of memory 

Progressive Matrices—a test of nonverbal intelligence, useful for those 
with language problems 

Trail Making Test—patient connects ascending numbers (1, 2, etc.) and 
letters (a, b, etc.), then numbers alternating with letters (1-a, 2-b, etc.) 

Wisconsin Card Sorting Test—tests patient’s ability to infer rules and shift 
sets 

Stroop Color-Word Interference Test—tests executive function in 
suppressing a routine response in favor of novel responses (patient must 
suppress verbal information in order to say the correct color a word is 
printed in) 

Rey-Osterreith Complex Figure—tests constructional ability and 
nonverbal memory 

Boston Diagnostic Aphasia Examination—tests patients’ language 
abilities 


Sedimentation rate 

Serum electrolytes (sodium and potassium chloride) 

Tests of liver function (alanine aminotransferase [ALT], alkaline 
phosphatase, aspartate aminotransferase [AST]) 

Tests of renal function (blood urea nitrogen [BUN], urea) 
Blood glucose (if abnormal, do extended glucose tolerance test) 


The following tests are done for selected patients: 


Vitamin B,, and folic acid 

Iron and total iron-binding capacity 

Creatinine clearance test 

Calcium and phosphorus estimations 

Thyroid-stimulating hormone (TSH), thyroxine (T4), and triiodo- 
thyronine (T3) 

Drug screen (for illicit drugs) 

Syphilis serology (Venereal Disease Research Laboratory 
[VDRL], fluorescent treponemal antibody absorption [FTA- 
ABS]) 

Human immunodeficiency virus (HIV) serology, and CD4 (T4) 
lymphocyte counts or the ratio of T4 (helper) lymphocytes to T8 
(inducer) lymphocytes 

Prolactin—increased by neuroleptics; increased transiently by 
seizures 

Cholesterol and fatty acids 

Heavy metal screen 

Ammonia (encephalopathy) 

Lactate and pyruvate (mitochondrial disorders) 

Genetic tests (chromosome analysis, specific gene tests, human 
leukocyte antigen [HLA] genotypes) 


The following tests are done in association with specific diag- 


noses: 


Alcoholism: red-cell transketolase, serum y-glutamyltransferase 
(SGGT), serum alcohol 


11 


e Lupus (systemic lupus erythematosus [SLE]): lupus erythema- 
tosus cells and serum antinuclear or anti-DNA antibodies, anti- 
phospholipid antibodies 

e Fatigue: infectious mononucleosis (Paul Bunnel test), brucello- 
sis (antibody titers) 

e Polydipsia: plasma and urine osmolality 

¢ Porphyria: urinary or fecal porphyrins 

e Dexamethasone suppression test (dexamethasone | mg orally at 
11:00 P.M., and cortisol determinations at 8:00 A.M., 4:00 P.M., 
and 11:00 P.M. the next day; nonsuppression is indicated by a se- 
rum cortisol greater than 5 ug/dL (138 nmol/L); be alert for false 
positives, especially in patients using drugs such as benzodiaz- 
epines or anticonvulsants 

e Dementia: see Chapter 10 

e Movement disorders: serum copper and ceruloplasmin, serum 
creatine phosphokinase (CPK), acanthocytes in blood; see 
Chapter 11 


The following tests are done for patients taking specific drugs: 


e Lithium: routine lithium level 

e Anticonvulsants: see Chapter 15 

e Antidepressants: levels are determined to check compliance or 
to detect unusual metabolism (e.g., patient complains of side 
effects on low doses) 


Lumbar puncture is done to look for central nervous system 
(CNS) infections such as cerebral syphilis, to help in the differential 
diagnosis of dementia, and for the diagnosis of multiple sclerosis 
(oligoclonal bands). 


Electroencephalography 


The electroencephalogram (EEG) was discovered by the psychia- 
trist Hans Berger. The EEG signal is created by the average of elec- 
trical currents from the surface dendrites of neurons. 
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The usual 10-20 system of electrode placement covers only 
20% of the cortical surface. Additional electrodes, in the following 
placements, may improve the detection of abnormalities: 


e Sphenoidal—in the region of the foramen ovale 
e Nasopharyngeal—in the nasopharynx at the base of the skull 
e Intracranial—subdural or intracerebral 


Activation procedures facilitate detection of abnormal rhythms. 
These procedures include hyperventilation, photic stimulation, sleep 
induction or deprivation, and occasionally drugs (e.g., pentylene- 
tetrazol). 


Waveforms 


There are four main types of waveforms: 


e Alpha: 8-13 cycles per second (cps), maximal occipitally, 
blocked by eye opening 

e Beta: faster than 13 cps, increased by many psychotropic drugs, 
especially sedatives and hypnotics 

¢ Delta: below 4 cps, in the alert state often a sign of pathology 

¢ Theta: 4-7 cps (Figure 1-1) 


These waveforms are influenced by genetics, age, sleep, drugs, 
and disease. They do not correlate well with intelligence. Theta and 
delta waves are more common in the very young. Orthodox (non- 
rapid-eye-movement [NREM]]) or slow-wave sleep is dominated by 
slow rhythms. Paradoxical (rapid eye movement [REM]) sleep is 
characterized by fast desynchronized activity, similar to the waking 
recording, but the patient is asleep, and muscle activity is diminished. 

During the night, there are usually six periods of REM sleep 
lasting up to 30 minutes, approximately 90 minutes apart—around 
20%-25% of total sleep time. The first REM onset is after about 90 
minutes (the REM latency). This period may be altered in disease 
states; for example, depressed patients have a short REM latency. 
Dreaming typically occurs during REM sleep. 
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FIGURE 1-1. Typical electroencephalogram waveforms. 
Source. Reprinted from Scott D: Understanding EEG. London, Duckworth, 
1976, p. 24. Copyright 1976. Used with permission. 


The EEG is an important test in patients who present with par- 
oxysmal behavioral disorders and in the workup of patients with 
epilepsy. Recordings during the period of the change or the ictus are 
of most value. The EEG is helpful in diagnosing tumors and some 
types of dementia and in delirium (see Chapter 10). 


Evoked Potentials 


The technique of evoked potentials allows the very small potentials 
generated by a stimulus to be exaggerated and studied. The results 
of many similar stimuli are averaged, and the signal-to-noise ratio 
is thus enhanced. The waveform is derived from computer analysis 
of the data; a series of positive and negative waves is detected. The 
latency (time from stimulus) of these waves is one index used to de- 
tect pathology. Usually, visual, auditory, or somatosensory evoked 
potentials are recorded. 

Several potentials can be evoked by endogenous events. These 
include the contingent negative variation (CNV, or expectancy wave), 
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the P300 wave, and premotor potentials such as the Bereitschaft 
potential. The CNV arises from anticipation of an expected re- 
sponse. It is a slow negative shift at the vertex and frontal regions. 
The P300 wave is thought to relate to a process of cognitive ap- 
praisal of a stimulus. 


Other EEG Techniques 


Ambulatory monitoring involves placing electrodes on the head (or 
heart), signals from which are continuously recorded onto a small 
cassette recorder that patients attach to themselves. Patients can 
walk around wearing this recorder, and recordings over days can be 
made, for example, in the home. With videotelemetry, a picture of 
patients’ behavior is recorded simultaneously with their EEG, and 
both are replayed side by side on a television screen. The behavior 
and the EEG can be directly compared. 

Computerized EEG mapping produces topographical images 
of the brain’s electrical activity by means of computerized analysis 
of the various EEG components. 


Magnetoencephalography 


Magnetoencephalography, which detects magnetic source fields in 
the brain, complements EEG. However, because the skull does not 
interfere with magnetic signals, magnetoencephalography provides 
better spatial resolution and detects fields beneath the surface. 
Brain Imaging 

Skull X Rays 


Skull X rays are of little value when other imaging techniques are 
available. 


Computed Tomography 


Computed tomography (CT) provides a computerized image of 
brain structure. It is essential to obtain a structural image of the 
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brain in any patient suspected of having a focal cerebral lesion. CT 
also helps in the evaluation of many other conditions—for example, 
dementia, in which more diffuse pathology is expected. 

In CT, X rays are projected through the brain in many direc- 
tions around the patient’s head. Those X rays interacting with in- 
trinsic brain electrons are captured or scattered and do not reach the 
detectors, the number detected therefore depends on tissue density. 
This allows a matrix display of brain density, represented as squares 
that reflect the average density of the tissue lying within the imaged 
area. The square is the pixel; the volume of tissue represented is the 
voxel. 

The partial volume effect is an important source of error. If a 
voxel contains an admixture of tissue and air or tissue and bone, the 
average result may suggest pathology where none is present. 

Contrast media are given that are efficient at electron capture, 
delete X rays, and enhance the image of pathological tissue. 

CT remains the first examination of choice in centers where 
magnetic resonance imaging (MRI) is unavailable. 


Magnetic Resonance Imaging 


The principle of MRI is examination of the physicochemical envi- 
ronment of the brain’s protons. 

An object (proton) with a charge and velocity provokes a mag- 
netic field adjacent to it. Because protons spin around their axis at 
random, the sum total of magnetization in an area of the brain is 
zero. On application of an external magnetic field, the particles and 
their charges align, just like the compass needle of a small compass 
in the earth’s magnetic field. 

The aligned protons can now be excited by the momentary ap- 
plication of a radio signal at their specific frequency, a process lik- 
ened to a tuning fork provoking resonation in a guitar string tuned 
to it. When the signal is turned off, a signal is returned (i.e., the 
guitar string continues to resonate), which can be detected and 
analyzed. Thus, after the application of the radiofrequency pulse, 
the magnetization returns exponentially to its preexcitement level: 
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the relaxation. This process is defined by two time constants known 
as T1 and T2. A T1-weighted image is referred to as the inversion 
recovery image. The T2 image is referred to as the spin-spin relax- 
ation time. A variant image is the spin echo. 

Each tissue has specific T1 and T2 values. In the brain, the mea- 
sured proton behavior relates to the hydrogen nucleus, most com- 
monly water. By exploiting relaxation times of different tissues, 
heightened contrast between these tissues is achieved. 

The derived image has a low spatial resolution (in some ma- 
chines, <1.0 mm”). 

Most pathological tissues increase the length of T1 and T2. On 
T1 images, this lengthening is darker; on T2 images, it is lighter. 

Newer image analysis techniques include fluid-attenuated in- 
version recovery (FLAIR) MRI, which gives better differentiation 
of pathology, and diffusion-weighted MRI, which allows the rela- 
tive measurement of water diffusion in the brain parenchyma and 
is sensitive to early ischemic change. Three-dimensional recon- 
struction of surface anatomy allows the gyral morphology to be 
seen. 

Magnetic resonance spectroscopy (MRS) refers to a quanti- 
tation of the physicochemical spectra that are derived from MRI. 
The main techniques are phosphorus-31 MRS, which gives infor- 
mation about membrane phospholipid and high-energy phosphate 
metabolism; and hydrogen-1 (proton) MRS, with a broader spec- 
trum encompassing choline and some amino acids (especially 
N-acetyl aspartate (NAA). With this method some neurotransmit- 
ters such as glutamate and y-aminobutyric acid (GABA) can be 
quantified. Different disease states produce different chemical 
changes in the brain that may be detected by MRS. NAA in the 
brain is all within neurons, and therefore it is used as a neuronal 
marker. 

More modern techniques allow good quantitation of neuronal 
structures; for example, they allow accurate assessment of hippo- 
campal and amygdalar volumes. It is also possible to capture func- 
tional images (functional or echoplanar MRI). This technique relies 
on the principle that active neurons convert more hemoglobin to 
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oxyhemoglobin, increasing the relaxation time (T2); determination 
of this ratio over two closely related periods provides an assessment 
of blood flow. Studies based on this blood oxygenation level- 
dependent contrast (BOLD) are used to obtain physiological and 
pathological information. 


Single Photon Emission Computed Tomography and 
Positron-Emission Tomography 


In contrast to the imaging methods described above (which, apart 
from newer MRI techniques, assess brain structure), single photon 
emission computed tomography (SPECT) and positron-emission 
tomography (PET) assess brain function. 

Cerebral blood flow (CBF) and metabolism are normally 
closely linked; hence, assessment of CBF may provide an indirect 
measure of neuronal activity. In SPECT, a patient is given a dose 
of a radioactive tracer that specifically interacts with brain tissue. 
Technetium-99m hexamethyl propyleneamine oxime (°°™Tec- 
HMPAO), which is taken up by tissue and then trapped, is com- 
monly used. Radiation is detected by rotating gamma cameras, 
and, by a process of backprojection and tomographic reconstruc- 
tion, an image of blood flow is obtained. SPECT and PET are con- 
trasted in Table 1-4. 


TABLE 1-4. Comparison of PET and SPECT 


Characteristic PET SPECT 

Cost Expensive Less expensive 
Resolution (mm) 3-5 6-10 

Availability Very limited Limited 
Acquisition time Seconds Minutes 

Cyclotron source On site Need not be on site 
Isotope range More versatile Less versatile 


Note. PET=positron-emission tomography; SPECT=single photon emission 
computed tomography. 
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PET is primarily a research instrument. Radioactive isotopes 
are created by a cyclotron. These essentially are compounds that 
gain a proton, which becomes unstable. In tissue, the proton unites 
with an electron, and the two particles convert their mass into radi- 
ation energy. They annihilate, releasing two coincident gamma rays 
at 180 degrees to each other. These are detected by a scanner, and, 
via computerized reconstruction of the data, an image is created. 

Several different positron emitters are available, but most work is 
done with carbon-11, fluorine-18, and oxygen-15. The resulting im- 
ages are of CBF or metabolism. 

With both PET and SPECT, it is possible to label ligands for a 
variety of drugs and neuroreceptors—for example, the D, receptor, 
the benzodiazepine receptor (flumazenil), and opiate receptors. 
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BEHAVIORAL NEUROBIOLOGY 


E NEUROANATOMY, NEUROPHYSIOLOGY, 
AND NEUROCHEMISTRY 


To understand the somatic underpinnings of neuropsychiatric ill- 
ness, it necessary to know basic neuroanatomic, neurophysiologi- 
cal, and neurochemical principles. 

The brain is composed of neurons and glial cells. The main 
link between neurons is the synapse. The synaptic cleft is around 20 
nm wide, and neurotransmitters are released from the presynaptic 
to the postsynaptic membrane. Calcium is essential for neurotrans- 
mitter release. 

There are four main ions in cells: sodium, potassium, chloride, 
and organic anions. The resting potential is maintained by the ac- 
tion of the sodium pump that forces sodium out and draws potas- 
sium into the cell. This is the energy store of the cell. The action 
potential is generated by the influx of sodium and the loss of potas- 
sium during synaptic transmission, and the resulting current is 
propagated along the cell membrane. 

Postsynaptic potentials are either inhibitory (IPPS) or excita- 
tory (EPPS), and these summate to determine the ultimate excitabil- 
ity of the postsynaptic cell. 

Receptors are proteins to which neurotransmitters and other 
ligands bind. Many receptors in the central nervous system (CNS) 
have been cloned, and their structures have been identified. Once 
a transmitter has interacted with a receptor, either ion exchange 
occurs with alteration of the membrane potential or there is stimu- 
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lation of a secondary messenger, which may then alter intracellular 
metabolism. Adenylate cyclase, generating cyclic adenosine mono- 
phosphate (cAMP), is one common system. Genes such as c-fos 
may be switched on. 

Many receptors have been described, but the main ones of rel- 
evance are shown in Table 2-1. 

Neurons have a soma, an axon, dendrites, and synapses. Tubu- 
lin, a protein in the axon, acts in the transport of molecules down 
the axon. Larger axons are surrounded by a myelin sheath that in- 
creases the speed of conduction. 

There are five types of glial cells: astrocytes, oligodendro- 
cytes, microglia, Schwann cells, and ependymal cells. These cells 
provide structural, phagocytic, and metabolic support for neurons 
and manufacture myelin. 

The main neurotransmitters are shown in Table 2-2. Many 
others are known to exist, but their function is poorly understood. 
These include peptides such as the enkephalins, substance P, and 
cholecystokinin. In individual neurons, two or more neurotransmit- 
ters may coexist. 

Dopamine is related to the control of movement and to psy- 
chosis, y-aminobutyric acid (GABA) to seizure activity, serotonin 
to impulse control and mood, and acetylcholine to memory. 


E ESSENTIAL NEUROANATOMY 
Limbic System 


The limbic system is involved in the experience of emotion, and its 
integrity is essential for emotional well-being. Alteration of the 
structure or function of the limbic system is found in many neuro- 
psychiatric illnesses. 

The main nuclei and pathways of the limbic system are shown 
in Table 2-3. The cortex of the limbic system proper (archicortex, 
allocortex) is three layered, as opposed to the six layers of the neo- 
cortex . Intermediate is the mesocortex. 


TABLE 2-1. Neuroreceptors of clinical relevance 


Receptor Subtypes Comments 


Dopamine 5 D, is related to movement disorder; all neuroleptics bind to it; antipsychotic effect 
of typical neuroleptics is related to intensity of binding; abundant in striatum 
D, has relevance in psychosis 
D,: clozapine has good affinity 


Norepinephrine a, 8 Predominant in cortex, limbic system, and striatum 
Q, linked to depression 


Serotonin (5-HT) At least 11 5-HT,, linked to anxiety and depression 
5-HT |, linked to migraine 
5-HT, linked to depression, sexual function, and sleep 
5-HT; linked to memory 


GABA A,B Linked to the benzodiazepine receptor; on activation, chloride channels open; 
inhibitory; abundant all over brain; type A linked to seizures and anxiety 


Acetylcholine Nicotinic, muscarinic Linked to memory and cognition; five types of muscarinic receptors now identified 
Peptide Many Includes opiate-binding sites 
Glutamate NMDA, AMPA Related to seizures 


Note. Many of these receptors have subtypes not noted here. AMPA=a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid; 
GABA=y-aminobutyric acid; 5-HT=5-hydroxytryptamine (serotonin); NUDA=N-methyl-D-aspartate. 
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TABLE 2-2. Some neurotransmitters 


Neurotransmitter 


Acetylcholine 


Dopamine 


GABA and glutamate 


Norepinephrine 


Serotonin (5-hydroxytryptamine; 
5-HT) 


Synthesized from 
Choline 


Tyrosine 


Glutamate 


Tyrosine 


Tryptophan 


Metabolite 
Acetyl-CoA 


Homovanillic acid 


Glutamic acid 


MHPG 


5-HIAA 


Main location 


Cortex 

Spinal cord 

Caudate 

Hippocampus 

Nucleus basalis of Meynert 


Substantia nigra 
Ventral tegmental area 
Basal ganglia 

Limbic system 


Ubiquitous 
Cortical/subcortical 


Locus coeruleus 
Limbic system 
Cortex 


Raphe nucleus 
Limbic system 
Cortex 


Note. GABA=y-aminobutyric acid; 5-HIAA=5-hydroxyindoleacetic acid; MHPG=3-methoxy-4-hydroxyphenylglycol. 
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TABLE 2-3. Limbic system 


Main nuclei 


Amygdala 


Hippocampus 


Hypothalamic 

Anterior and mediodorsal 
thalamic 

Mammillary bodies 

Nucleus accumbens 

Raphe 

Ventral tegmental area 

Locus coeruleus 


Principal target 


Cingulate, medial temporal, thalamus, 
hypothalamus, dorsal and ventral 
striatum, orbital frontal cortex 

Parahippocampus, hypothalamus, 
limbic cortex 

Pituitary, limbic cortex 

Cingulate and dorsolateral frontal 
lobes 

Anterior thalamus 

Globus pallidus 

Diverse cortical regions 

Ventral striatum, orbital frontal cortex 

Diverse cortical regions 


Main pathways 


Stria terminalis, ventral anygdalofugal pathway, 
uncinate fasciculus 


Fornix, medial forebrain bundle 


Tuberoinfundibular pathway, medial forebrain bundle 
Thalamocortical tracts 


Mammillothalamic tract 
Frontal-subcortical circuits 
Ascending pathways 
Tegmental-cortical pathways 
Ascending pathways 
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Common characteristics of limbic structures are connection to 
the hypothalamus and association with the amygdala and hippo- 
campus. The connections from the midbrain nuclei, which are the 
origin of neurotransmitters so relevant to the regulation of behavior, 
to the forebrain structures such as the nucleus accumbens are re- 
ferred to as the mesolimbic system. The orbitofrontal cortex is also 
included as part of the limbic circuitry. 

Figure 2-1 outlines the most important structures of the limbic 
system. The amygdala is related to the control of aggression, to af- 
fective tone of incoming sensations, to anxiety, to learning associa- 
tions between stimuli and reinforcement, to laying down emotional 
memory, and possibly to psychosis. 

The hippocampus plays a major role in episodic memory. 

The parahippocampal gyrus (a part of which is referred to as 
the entorhinal cortex) is a meeting point where sensory information 
from the outside world integrates with data from inside the organ- 
ism. Thus, sensory information first reaches the cortex at unimodal 
primary sensory areas. It is then projected to secondary sensory 
areas and then to multimodal association cortex. These cortical re- 
gions project to the parahippocampal gyrus (Figure 2—2), providing 
integrated sensory information. This information is further pro- 
jected to hippocampal structures and the amygdala. The latter two 
in turn influence and are influenced by information on the internal 
state of the organism derived from hypothalamic and other subcor- 
tical limbic structures. The hypothalamus has extensive connec- 
tions with the visceral nuclei in the brain stem. 

The cingulate gyrus is an extensive cortical gyrus that is part of 
the so-called Papez circuit. The Papez circuit consists of hippocam- 
pus-mamillary bodies—anterior thalamic nucleus—cingulate gyrus— 
hippocampus. The cingulate gyrus is involved in some highly com- 
plex mammalian activities, such as maternal behavior, play, pain, 
and attention. It is sometimes lesioned in neurosurgical procedures 
to treat obsessive-compulsive disorder (OCD), pain, and depres- 
sion. 

The term extended amygdala refers to the amygdala (mainly 
the centromedial nuclei) and a connecting group of cells and fibers 
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FIGURE 2-1. Limbic system structures from above, isolated 
from their surroundings. 

5=anterior commissure; 7=amygdala; 8=anterior nucleus of the thalamus; 
9=mammillothalamic tract; 10=subiculum; 12=Ammon’s horn; 15 = hippocampus; 
16=fornix; and 19=fornix. 

Source. For complete text and remaining key, see Nieuwenhuys R, Voogd J, van 
Huijzen C: The Human Central Nervous System: A Synopsis and Atlas, 3rd Edi- 
tion. Heidelberg, Germany, Springer-Verlag, 1988, p. 300. Copyright 1988, 
Springer-Verlag. Reprinted with permission. 
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Parahippocampal gyrus 
White matter 
[| Ventricle 









Raphe nucleus 
Locus coeruleus 


FIGURE 2-2. Projections to the parahippocampal gyrus. 

Those shown are from the same hemisphere, but smaller projections also exist 
from the opposite hemisphere. A=amygdala; C=caudate; CG=central gray; 
DG= gyrus dentate; GP= globus pallidus; H=hippocampus; HY =hypothalamus; 
I=insula; P=putamen; PP=perforant path; S=septum; SI=substantia innomi- 
nata; T=thalamus; VT= ventral tegmentum. For complete text and remaining 
key, see Roberts GW, Horton K: “Neuropathology of Psychoses,” in The Tempo- 
ral Lobes and the Limbic System. Edited by Trimble MR, Bolwig TG. Petersfield, 
UK, Wrightson Biomedical, 1992, p. 221. 

Source. Reprinted from Roberts GW: “Schizophrenia: A Neuropathological 
Perspective.” British Journal of Psychiatry 158:8-17, 1991. Copyright 1991. 
Used with permission. 


that extend medially under the basal ganglia to the bed nucleus of 
the stria terminalis and also posteriorly looping anteriorly, like the 
fornix (see Figure 2-1) in the stria terminalis. The extended amyg- 
dala thus can be conceptualized as a group of interconnected struc- 
tures that receive rich monoamine input from ascending midbrain 
afferents; through its efferents, it broadly influences hypothalamic, 
autonomic, and somatomotor functions. 
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Basal Ganglia 


The basal ganglia typically include the caudate nucleus, putamen, 
and globus pallidus. The striatum refers to the caudate and the puta- 
men, the former being a large C-shaped nucleus that adheres 
throughout its length to the lateral ventricles and is continuous an- 
teriorly with the putamen. 

Medially, within the head of the caudate nucleus is the nucleus 
accumbens. The nucleus accumbens and some adjacent dopamine- 
rich nuclei are sometimes referred to as the ventral or limbic stria- 
tum. The extended amygdala outputs to the ventral striatum and 
thus influences emotional motor behavior. 

It is now appreciated that the basal ganglia are members of 
brain circuits that mediate cognitive as well as motor processes. Five 
frontal-subcortical circuits have been described that link specific 
frontal regions with the basal ganglia and thalamus. The five loops 
originate in the supplementary motor cortex, the frontal eye fields, 
the dorsolateral prefrontal cortex, the orbitofrontal cortex, and the 
anterior cingulate cortex, respectively. The three behaviorally rele- 
vant circuits are shown in Figure 2-3. Each circuit has sequential 
connections between the frontal lobes, caudate or putamen, globus 
pallidus and substantia nigra, and thalamus, as well as an indirect 
pathway (not shown) that interposes connections between the sub- 
thalamic nucleus and the globus pallidus externa and the globus pal- 
lidus interna before rejoining the direct pathway. Thus, the main 
outflow from the caudate and putamen occurs via the globus palli- 
dus, which then connects to the thalamus. The ventral striatum flows 
to the ventral pallidum and then also to the thalamus. The ventral 
pallidum is sometimes called the substantia innominata, an area rich 
in acetylcholine and associated with the nucleus basalis of Meynert. 

The most important loops for emotional behavior involve the 
ventral striatum, which has limbic connections. The substantia nigra— 
caudate pathway is involved in Parkinson’s disease. These frontal- 
subcortical circuits provide an explanation for the similarities between 
the behavioral abnormalities that accompany frontal lobe dysfunc- 
tion and those that occur with basal ganglia and thalamic injury. 
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Dorsolateral Lateral orbital Anterior cingulate 
prefrontal cortex cortex cortex 


Caudate Caudate Nucleus 
(dorsolateral) (ventromedial) accumbens 


Globus Globus Globus pallidus 
pallidus pallidus (rostrolateral) 
(lateral dorsomedial) (medial dorsomedial) 


(VA and MD) (VA and MD) (MD) 
FIGURE 2-3. Frontal-subcortical circuits. 
The three circuits relevant to behavior are shown. Injury to the dorsolateral pre- 
frontal circuit produces executive dysfunction, damage to the orbitofrontal circuit 
causes disinhibition, and dysfunction of the medial frontal circuit produces apa- 
thy. VA=ventral anterior nucleus; MD=medial dorsal nucleus. 
Source. Reprinted from Cummings JL: “Frontal-Subcortical Circuits and Hu- 
man Behavior.” Archives of Neurology 50:873-880, 1993 (Figure 2, p. 875). 
Copyright 1993, American Medical Association. Used with permission. 





Of great importance for neuropsychiatry is the influence of the 
limbic system on the basal ganglia. The ventral striatum is one of 
the crossroads where emotional and motoric information come to- 
gether and can influence each other. Taken together, the basal fore- 
brain structures are involved in a wide variety of functions related 
to many basic social behaviors; they integrate somatomotor and 
emotional motor activity. 


Reticular Activating System 


The reticular activating system (RAS) is a large collection of fibers 
and nuclei that include the main monoamine nuclei, extending from 
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the medulla oblongata to the thalamus. Structures within the RAS 
modulate arousal, sleep-wake cycles, and conscious activity. 


Cerebral Cortex 


The cerebral cortex is traditionally numbered after the scheme de- 
vised by Brodmann. The four lobes—frontal, parietal, occipital, 
and temporal—are defined solely on the basis of surface markings 
(Figure 2—4). The cortex has a large number of association fibers 
that link areas of the same hemisphere and commissural fibers that 
link homotopic areas of the two hemispheres. The largest of the lat- 
ter is the corpus callosum. The arcuate fasciculus is a bundle of as- 
sociation fibers that connects many parts of the cortex on the lateral 
surface of the hemisphere. 

The two main fissures of the cortex are the Sylvian fissure, 
which separates the temporal lobe from the frontal and parietal 
lobes, at the bottom of which fissure is found the insula, and the 
Rolandic fissure, which runs obliquely across the dorsolateral sur- 
face of the hemisphere, separating the frontal from the parietal lobe. 
The planum temporale is found in the temporal lobe. It lies on the 
posterior part of the superior temporal gyrus and is a lateralized 
neocortical language region. 

The primary somatosensory cortex is located posterior to the 
central sulcus in the postcentral gyrus. More posteriorly is the 
somatic sensory association area. The auditory cortical areas are in 
the superior temporal gyrus, and the visual areas are in the striate 
cortex. 

Sensory information from receptive organs is relayed through 
the thalamus to the primary sensory areas of the cortex. The main 
motor cortex is in the precentral gyrus, immediately rostral to the 
central sulcus. 

The frontal lobes are represented anatomically by those areas 
anterior to the central sulcus. The motor strip is Brodmann area 4; 
the premotor area is in front of the motor strip (areas 6, 44, and 45). 
The frontal eye field is Brodmann area 8. The supplementary motor 
area is Brodmann area 6, on the medial aspect of the hemisphere. 
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FIGURE 2-4. Anatomic areas as depicted by Brodmann. 

Main anatomic areas to note are the following: 1, 2, and 3=primary somatosen- 
sory areas; 4=primary motor cortex; 6=premotor area; 8, 9, 10, 11, 12, 45, 46, 
and 47=prefrontal granular cortex; 17=visual cortex; 22=superior temporal gy- 
tus; 23, 24, 31, and 33=cingulate gyrus; 27, 28, and 34=parahippocampal gyrus; 
38=temporal pole; 39 and 40=inferior parietal lobule; and 41 and 42=auditory 
cortex (Heschl’s gyri). 

Source. Reprinted from Carpenter MB: Core Text of Neuroanatomy, 4th Edi- 
tion. Baltimore, MD, Williams & Wilkins, 1991, p. 399. Copyright 1991, Lippin- 
cott Williams & Wilkins. Used with permission. 
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The prefrontal cortex designates the anterior portion of the 
frontal lobe. It is divided into the dorsolateral prefrontal cortex 
(Brodmann areas 9, 10, and 46), the medial frontal cortex (Brod- 
mann area 24; anterior cingulate cortex), and the orbitofrontal cor- 
tex (Brodmann areas 11 and 12). 

The frontal lobes are six-layered neocortex, and the motor and 
premotor areas are agranular cortex. Layers III and V contain the 
long projection fibers that descend from these areas to the brain 
stem and spinal cord and are enlarged compared with other cortical 
regions. The prefrontal cortex is granular cortex: layers II and IV 
are larger and layers III and V are smaller than the cortex of the mo- 
tor and premotor areas. The caudal orbitofrontal cortex and the cin- 
gulate cortex of the frontal lobes are paralimbic regions, composed 
of mesocortex, transitional between the archicortex (three layered) 
and the neocortex (six layered). 

The frontal lobes receive afferent association fibers from other 
cortical areas and projections from subcortical structures. In addition, 
each frontal lobe receives commissural fibers from the contralateral 
frontal areas. The prefrontal cortex receives fibers from unimodal 
association cortex (visual, auditory, somesthetic) and posterior het- 
eromodal cortex of the inferior parietal lobule. These projections 
are reciprocal and are distributed in the arcuate fasciculus. Fibers 
from the amygdala and medial temporal cortex enter the prefrontal 
regions via the uncinate fasciculus. The principal subcortical pro- 
jections to the prefrontal cortex originate in the medial dorsal nu- 
cleus of the thalamus. Afferent connections from the hypothalamus 
are also present. Thus, the prefrontal cortex receives sensory infor- 
mation from the posterior cortical regions and limbic input from 
temporal, thalamic, and hypothalamic structures, creating the op- 
portunity for integrating environmental, emotional, and interocep- 
tive information. 

The efferent connections of the frontal lobes include reciprocal 
connections with the sources of afferent input from other cortical 
and subcortical regions. These connections create the opportunity 
for the frontal lobes to modulate and modify their own input. In ad- 
dition, the frontal cortex has unidirectional projections to the head 
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of the caudate nucleus, nucleus accumbens, and putamen (Figure 2-3). 
Connections to the hypothalamus are largely efferent in nature. The 
final output of the nervous system is mediated by frontobulbar con- 
nections and frontospinal connections descending to brain stem and 
spinal cord nuclei in the pyramidal tract. It is via this tract that hu- 
mans effect environmental change, through speech and movement. 

The frontal-subcortical projections use glutamate as their prin- 
cipal transmitter. However, the afferents to the frontal cortex in- 
clude extensive dopamine, noradrenergic, and serotonergic neurons 
from the midbrain and pons. The nucleus basalis also provides cho- 
linergic input. GABA, an inhibitory transmitter, is present in high 
concentrations in the cerebral cortex. 


Cerebellum 


The cerebellum lies posteriorly over the brain stem. Its cortex is 
divided into the central vermis and the cerebellar hemispheres. 
Recently, direct links between this structure and the limbic system 
have been found. 

Some important associations between neuroanatomic sites and 
behavior are listed in Table 2—4. 


TABLE 2-4. Some brain-behavior associations 


Structure Behavior 

Cingulate gyrus Maternal behavior, play, vocalization, 
attention, pain, motivation 

Hippocampus Memory, anxiety 

Amygdala Fear, anxiety, aggression, sexual behavior, 
psychosis, mood 

Septum Pleasure, addiction 

Hypothalamus Eating, drinking, sex, aggression, hormonal 
regulation 

Reticular activating system Arousal, sleep-wake cycle 

Entorhinal cortex Memory, sensory integration 


Ventral striatum Motivation 
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E BRAIN-BEHAVIOR RELATIONSHIPS 


Theories of localization implied that specific mental functions re- 
sided in specific locations in the brain. Lateralization implies that 
some functions are predominantly mediated by one hemisphere or 
the other. Theories of equipotentiality denied such localization, 
whereas the concept of parallel distributed processing (PDP) seeks 
an intermediate ground. PDP implies the existence of integrated 
neuronal circuits that are widely distributed in the brain and have 
the capacity to change their response bias with learning. Any point 
in the circuit may interconnect with other circuits; hence, there can 
be multiple potential effects from a single lesion. Likewise, similar 
effects could emerge from lesions in different parts of the same circuit. 
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NEUROPSYCHIATRIC 
SYMPTOMS AND 
SYNDROMES 


Neuropsychiatric diagnosis is based on elicitation of clinical symp- 
toms, identification of neuropsychiatric syndromes, construction of 
a differential diagnosis, use of laboratory tests and neuroimaging to 
support or exclude specific diagnoses, and identification of the pri- 
mary etiology of the behavioral disturbance. In some cases, longi- 
tudinal assessment and careful monitoring of treatment responses 
may be necessary to clarify obscure diagnoses. Treatment depends 
on accurate diagnosis. 

This chapter addresses neuropsychiatric symptoms and syn- 
dromes and the differential diagnosis of the major neuropsychiatric 
disorders. Available information on the pathophysiology of each 
syndrome is reviewed. The syndromes described include depres- 
sion, mania, mood and affect lability, delusions, hallucinations, 
anxiety, obsessive-compulsive disorder (OCD) and other repetitive 
behaviors, personality changes indicative of brain dysfunction, dis- 
sociative disorders, and altered sexual behavior. Definitions of 
these syndromes are provided in Chapter 1. Neuropsychiatric syn- 
dromes associated with frontal lobe disorders are described in more 
detail in Chapter 5, and symptoms and syndromes indicative of 
epilepsy and limbic system dysfunction are described more exten- 
sively in Chapter 9. Treatment of neuropsychiatric disorders is 
discussed in the relevant disease-oriented chapters (Chapters 9-14) 
and is summarized in Chapter 15. 
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E DEPRESSION 


Depression has mood, affective, motivational, cognitive, motoric, 
neurovegetative, immunological, and endocrine dimensions. Mood 
changes in depression include sadness and loss of the ability to expe- 
rience pleasure (anhedonia). Anxiety is common in depression. Affect 
refers to the outward expression of internal mood states and in depres- 
sion is characterized by a restricted range of emotional display, weep- 
ing and tearfulness, and a sad or concerned demeanor. Motivational 
alterations characteristic of depression include loss of motivation 
with apathy and diminished initiative. Cognitive characteristics in- 
clude thoughts of worthlessness, hopelessness, and helplessness. Pa- 
tients may be preoccupied with thoughts of guilt or concerns about 
personal health (i.e., hypochondriasis). Many patients note decreased 
ability to concentrate, and some develop a dementia syndrome (e.g., 
dementia syndrome of depression). Withdrawal and disinterest in so- 
cial interactions are common. Executive impairment and poor re- 
trieval of information are characteristic cognitive features. Some 
patients evidence mood-congruent hallucinations (e.g., believe that 
they smell rotting substances) and delusions (e.g., believe that they 
have cancer or are guilty of serious offenses). Motoric ramifications 
of depression feature changes in vocal expression and body move- 
ment. Patients are often hypophonic and have a diminished range of 
vocal intensity. They may have psychomotor retardation or agitation. 
Neurovegetative changes in depression include altered sleep patterns 
(early morning awakening, multiple nocturnal awakenings, difficulty 
falling asleep, hypersomnia, decreased rapid eye movement [REM] 
latency), appetite alterations (decreased or increased), excessive fa- 
tigue, and diminished libido. Endocrine abnormalities that occur in 
some depressed patients encompass changes in the hypothalamic- 
pituitary-adrenal axis and the hypothalamic-pituitary-thyroid axis. 
There may be excessive cortisol secretion and a failure to suppress se- 
rum cortisol in response to orally administered dexamethasone in the 
dexamethasone suppression test (DST); in addition, there may be a 
blunted response to thyrotropin-releasing hormone (TRH) manifested 
by an abnormally small rise in thyroid-stimulating hormone (TSH). 
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Patients with major depressive episodes have changes in most 
of the above-listed domains during the same 2-week period. Pa- 
tients with dysthymic disorder have less severe changes that persist 
for longer periods (at least 2 years or essentially continuously since 
the onset of a brain disorder). 

Depression has been linked to a wide variety of brain diseases 
where it exacerbates cognitive impairment and functional disability 
(Table 3-1). The treatable nature of depression makes it imperative 
that depression be sought and actively treated in patients with brain 
disorders. 

Review of the disorders listed in Table 3—1 reveals that depres- 
sion is linked to dysfunction in specific brain regions. Disorders 
affecting the frontal lobes, temporal lobes, and basal ganglia (espe- 
cially the caudate nuclei) are particularly likely to be accompanied 
by depressive syndromes. Involvement of the left frontal lobe or left 
caudate nucleus is more likely than right-sided dysfunction to pre- 
cipitate depression, and depression is more severe and more fre- 
quent the closer the left frontal lesion is to the frontal pole. Patients 
with late-onset depression often have evidence of ischemic white 
matter injury when studied with magnetic resonance imaging 
(MRI). Serotonergic, noradrenergic, and dopaminergic transmitter 
systems are implicated in the pathogenesis of depression; and ab- 
normalities of motivation, stress response, and behavioral program- 
ming mediated by frontal-subcortical circuits are involved in many 
of the symptoms of the depression syndrome. 

Depression is treated with psychotherapy, pharmacotherapy, 
electroconvulsive therapy, and vagus nerve stimulation. Pharmaco- 
logical agents used to treat depression include selective serotonin 
reuptake inhibitors, noradrenergic reuptake inhibitors, serotonin/ 
norepinephrine reuptake inhibitors, and monoamine oxidase inhib- 
itors (see Chapter 15). 


E MANIA 


The manic syndrome comprises abnormalities of mood, affect, cog- 
nition, motor activity, and neurovegetative function. Mood changes 


TABLE 3-1. Depression occurring in conjunction with neurological disorders 


Frequency of 


Neurological depressive 

condition syndromes (%)* Characteristics of the depressive syndrome 

Stroke 30-60 Psychomotor retardation often severe; depression more common in patients 
with brain atrophy, with left frontal and left caudate lesions, and when lesion 
approaches the left frontal pole 

Parkinson’s disease 30-50 Anxiety is commonly present; mood-congruent delusions and suicide are rare; 
PET reveals diminished orbitofrontal and caudate glucose metabolism 

Huntington’s disease 35-45 Suicide is common; PET reveals diminished orbitofrontal glucose metabolism 

Epilepsy 10-50 Frequency of suicide and delusions is increased; PET reveals diminished 
orbitofrontal or left brain glucose metabolism 

Traumatic brain injury 25-50 A history of psychiatric disorder (including substance abuse) more common 
among the patients who develop posttraumatic depression 

Multiple sclerosis 25-50 Depression is not related to the degree of disability 

Alzheimer’s disease 30—40 Major depressive episodes are rare; depressive symptoms are common 

Vascular dementia 25-60 Depression is common in lacunar state and Binswanger’s disease 


Note. PET=positron-emission tomography. 


“Depressive disorders include both major depressive episodes and less severe symptomatic depression syndromes. 
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typical of the manic patient include euphoria, lability, and irritability. 
Depressive symptoms are commonly mixed with the expansive, ele- 
vated mood state to create a mixed mood disorder. Affective alter- 
ations are characterized by excessive laughter, smiling, and marked 
animation. Cognitive changes include racing thoughts, flight of 
ideas, grandiosity, poor judgment with risk taking, and unrestrained 
enthusiasm for poorly conceived business or social schemes. Cogni- 
tive disorganization and distractibility with impaired ability to con- 
centrate are frequently present. Estimations of self-worth are inflated. 
Judgment is impaired, leading to increased risk taking. Mood- 
congruent delusions (e.g., delusions of having special powers or abil- 
ities) and hallucinations may be present. Motoric manifestations of 
mania include hyperactivity, hypersexuality, and excessive talkative- 
ness. Speech may be loud and excessively fast. The patient is often 
intrusive, domineering, and discourteous in social interactions. Neu- 
rovegetative dysfunction in mania features insomnia, increased appe- 
tite, increased libido, and enhanced energy. Hypomania has many of 
the same features as mania, but the symptoms are less severe and typ- 
ically do not cause impaired social or occupational function. 

Mania and hypomania have been associated with a variety of 
neurological conditions (Table 3—2). Nearly all of the focal lesions 
that produce mania are located in the right hemisphere and involve 
the orbitofrontal cortex, caudate nuclei, thalamus or perithalamic 
regions, or the basotemporal area. Mood modulation, hypothalamic 
control of neurovegetative functions, and limbic system activities 
are disrupted in manic syndromes. 

Mania and hypomania are treated with lithium and other 
mood-stabilizing agents (see Chapter 15). 


E MOOD AND AFFECT LABILITY 


Lability of mood refers to the rapid shift of one mood state to an- 
other. Patients may alternate among happiness, anger, and irritabil- 
ity within short periods of time. This shift is typical of patients with 
lesions of the orbitofrontal cortex such as traumatic brain injury, 
orbitofrontal meningiomas, frontal degenerations, and encepha- 
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TABLE 3-2. Neurological disorders associated with mania or 
hypomania 


Stroke (most common with right-brain lesions and in patients with a family 
history of psychiatric illness) 

Parkinson’s disease after dopaminergic therapy 

Huntington’s disease 

Idiopathic basal ganglia calcification (Fahr’s disease) 

Traumatic brain injury 

Multiple sclerosis 

Epilepsy (peri-ictal) 

Frontotemporal dementias 

General paresis (syphilitic encephalitis) 


lopathies after rupture of anterior communicating artery aneurysms. 
Lability is also present in some basal ganglia disorders including 
Huntington’s disease and idiopathic basal ganglia calcification 
(Fahr’s disease). 

Lability of affect refers to sudden changes in emotional expres- 
sion. Mood and affect are typically linked, but in neurological dis- 
orders, affect may be mood incongruent or may be greatly in excess 
of the associated mood changes. Pseudobulbar palsy, affective ab- 
normalities occurring in the course of epileptic seizures, and affect 
dysregulation in Angelman’s syndrome produce affective lability. 
The pseudobulbar palsy syndrome includes excessive laughter or 
weeping without concomitant mood changes, dysarthria, dys- 
phagia, facial paresis, increased gag reflex, and increased jaw jerk. 
Brisk limb reflexes, spasticity, and Babinski signs are frequently 
evident on neurological examination. The pseudobulbar palsy syn- 
drome reflects disruption of descending corticobulbar tracts above 
the level of the mid-pons and occurs with stroke (particularly lacu- 
nar state and Binswanger’s disease), multiple sclerosis, amyo- 
trophic lateral sclerosis, trauma, and tumors of the base of the skull. 
Pseudobulbar affect has been successfully treated with amitrip- 
tyline, amantadine, levodopa, and fluoxetine. 

Epileptic seizures may be manifested by alterations in affect. 
Gelastic epilepsy refers to seizures featuring laughter as an ictal 
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automatism; dacrystic epilepsy comprises ictal crying or tearing. 
Ictal changes in affect are typically accompanied by other seizure 
manifestations including altered consciousness, limb movements, 
and electroencephalogram (EEG) changes. Ictal affect abnormali- 
ties occur most commonly as manifestations of partial complex sei- 
zures in patients with temporal lobe epilepsy. Infantile spasms may 
also be accompanied by prolonged laughter or short attacks of 
giggling or grinning. Finally, ictal laughter may occur with lesions 
of the hypothalamus. Precocious puberty, chiasmal blindness, and 
central fever may accompany hypothalamic seizures. Ictal affective 
changes respond to treatment with anticonvulsants. 

Angelman’s syndrome is characterized by developmental delay, 
absent speech, ataxia with puppetlike jerky movements, paroxysms 
of unprovoked laughter, and dysmorphic features (microcephaly, 
midfacial hypoplasia, deep-set eyes, prominent ears). Single photon 
emission computed tomography (SPECT) demonstrates reduced 
blood flow in the frontal lobes. The disorder is associated with a de- 
letion in the 15q11-q13 chromosomal region. 


E DELUSIONS AND PSYCHOSIS 


Delusions are false beliefs based on incorrect inference; they may 
be accompanied by hallucinations. Manifestations of psychosis in- 
clude positive symptoms (delusions, hallucinations, disorders of 
communication, abnormal motor activity) and negative symptoms 
(avolition, poverty of thought content, affective flattening) (Table 
3-3). 

Delusions are typically persecutory, involving beliefs of per- 
sonal endangerment, surveillance by others, being followed or 
harassed, being cheated, or being plotted or conspired against. In 
some cases, the delusion may have a specific limited content such 
as the belief that someone has been replaced by an impostor (Cap- 
gras syndrome), delusions of infestation, the belief that one has an 
exact double (heautoscopy, doppelganger), or the belief that an in- 
fluential person is secretly in love with one (erotomania, de Cleram- 
bault’s syndrome). 
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TABLE 3-3. Symptoms of psychosis 


Positive symptoms 

Delusions 
Othello syndrome (jealousy) 
Parasitosis 
Lycanthropy (werewolfism) 
de Clerambault’s syndrome (erotomania) 
Incubus syndrome (phantom lover) 
Picture sign (individuals on television are present in the house) 
Koro (one’s genitals are withdrawing into the abdomen) 
Dorian Gray syndrome (one is not aging) 
Capgras syndrome (others have been replaced by impostors) 
Fregoli syndrome (a persecutor assumes the appearance of others) 
Intermetamorphosis syndrome (those around look like one’s enemies) 
Heautoscopy (seeing oneself) 
Doppelganger (one has a double) 

Hallucinations 
Auditory 
Visual 
Tactile 
Olfactory 
Gustatory 
Somatic 

Language and communication changes 
Circumstantiality 
Tangentiality 
Derailment 
Loose associations (loss of goal) 

Abnormal motor activity 
Catatonia 
Grossly disorganized behavior 

Negative symptoms 

Poverty of speech output 

Poverty of thought content 

Affective flattening 

Avolition/apathy 
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TABLE 3-3. Symptoms of psychosis (continued) 


Schneiderian first-rank symptoms 
Thought insertion 
Thought withdrawal 
Thought broadcasting 
Hearing one’s thoughts spoken aloud 
Hearing voices arguing about or discussing one 
Hearing voice’s comment on one’s actions 
Delusional perception* 
Experiencing bodily sensations as if imposed from outside 
Experiencing affect as if imposed and controlled from outside 
Experiencing impulses as if imposed and controlled from outside 
Experiencing motor actions as if imposed and controlled from outside 


“Abnormal significance is attached to a real perception without any logical cause. 


Schneiderian first-rank symptoms are a specific subset of symp- 
toms originally described by Schneider as indicative of schizo- 
phrenia but since demonstrated to be present in psychotic mood 
disorders and neurological diseases with psychosis. First-rank 
symptoms include thought insertion, thought withdrawal, thought 
broadcasting, hearing one’s thoughts spoken aloud, hearing voices 
discussing or commenting on one’s actions, and experiencing one’s 
bodily sensations, affect, impulses, or motor actions as imposed 
from the outside. Delusions may be mood congruent, with grandi- 
ose beliefs of personal power or wealth in mania and nihilistic be- 
liefs of personal inadequacy, guilt, disease, or death in depression. 
Mood-incongruent delusions are beliefs whose content is a compo- 
nent of a mood disorder. 

Delusions are associated with limbic system dysfunction, and 
most diseases with delusional manifestations involve the temporal 
lobes or subcortical limbic system structures (Table 3—4). Bilateral 
hemispheric involvement is more common than focal lateralized 
lesions. 

Delusions respond to treatment with traditional neuroleptic 
agents or with novel antipsychotic medications (see Chapter 15). 
Anticonvulsants ameliorate delusions when the false beliefs occur 
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TABLE 3-4. Brain disorders with delusions 


Schizophrenia 

Mania with psychosis 

Depression with psychosis 

Epilepsy (especially temporal lobe epilepsy) 

Alzheimer’s disease 

Frontotemporal dementias (e.g., Pick’s disease) 

Dementia with Lewy bodies 

Huntington’s disease 

Parkinson’s disease after treatment with dopaminergic agents 

Idiopathic basal ganglia calcification 

Posttraumatic encephalopathy 

Viral encephalitis (especially herpes encephalitis) 

Creutzfeldt-Jakob disease 

Stroke (particularly involving the temporal lobes, such as in patients with 
Wernicke’s aphasia) 

Vascular dementia 

Multiple sclerosis 

Metachromatic leukodystrophy 

Adrenoleukodystrophy 

Brain tumors (particularly involving the temporal lobes) 

Vitamin B}, deficiency 

Gyo gangliosidosis 

Neuronal ceroid lipofuscinosis 

Mitochondrial encephalopathy 


as part of an ictal event. A combination of antidepressant and anti- 
psychotic treatment is commonly used to treat mood-congruent 
depressive delusions, and combined antimanic and antipsychotic 
therapy ameliorates mood-congruent delusions in mania. 


@ HALLUCINATIONS AND ILLUSIONS 


Hallucinations are sensory experiences occurring without stimula- 
tion of the relevant sensory organ. In psychotic disorders, halluci- 
nations are considered veridical events, whereas hallucinations are 
recognized as false perceptions in nonpsychotic syndromes. Mu- 
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sions are misperceptions of external events. Hallucinations and il- 
lusions commonly occur in the same disorders. Hallucinations may 
involve any sensory modality: visual, auditory, gustatory, olfactory, 
and tactile. Hallucinations may be formed and recognizable (e.g., 
visual hallucinations of people or animals), or they may be simple 
and unformed (e.g., visual hallucinations consisting of spots, lights, 
or colors). 

Visual hallucinations occur with lesions of the eyes, optic 
nerves, geniculocalcarine projections, occipital cortex, or temporal 
lobes (Table 3-5). Blindness due to cataracts, retinal, or macular 
disease may be associated with formed or unformed hallucinations. 
Charles Bonnet syndrome is characterized by ocular disease and 
hallucinosis in elderly persons. Hallucinations may occur with de- 
structive lesions of the hemispheres ( “release” hallucinations) or 
as ictal events in the course of focal epileptic seizures. Ictal hallu- 
cinations are usually brief and stereotyped, and they are associated 
with other seizure manifestations (e.g., head and eye turning, inter- 
ruption of consciousness), whereas hallucinations occurring with 
destructive lesions are typically more prolonged and variable and 
occur within a visual field defect. Destructive lesions may produce 
either formed or unformed hallucinations; ictal hallucinations are 
unformed when the focus is in the occipital lobe and formed when 
it is in the temporal lobe. Formed hallucinations occurring with 
temporal lobe seizures may be visual memories. 

Peduncular hallucinosis is a unique hallucinatory syndrome 
occurring with midbrain lesions and consisting of a sleep distur- 
bance and well-formed, often Lilliputian, hallucinations that occur 
in the evening and have an amusing quality. Migraine headaches 
may be preceded by visual hallucinations; these are usually non- 
formed scintillations or semiformed fortification spectra but may be 
fully formed visual images. Narcolepsy is a brain stem dysregula- 
tion syndrome manifested by the tetrad of visual hallucinations, 
sleep attacks, cataplexy, and sleep paralysis. Hallucinations in 
narcolepsy occur on falling asleep (hypnagogic) or on awakening 
(hypnopompic). Visual hallucinations may also occur with degen- 
erative brain disease and are particularly common in dementia with 
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TABLE 3-5. Differential diagnosis of visual hallucinations 


Ocular disorders 
Macular degeneration 
Cataracts 
Enucleation 


Optic nerve and tract disorders 
Multiple sclerosis 
Ischemia 
Compression by a mass 
Midbrain lesions (peduncular hallucinosis) 
Stroke 
Tumors 
Geniculocalcarine radiation lesions (“release” hallucinations) 
Stroke 
Tumors 
Multiple sclerosis 
Occipital or temporal cortex 
Stroke 
Tumors 
Seizures 
Other conditions 
Migraine 
Narcolepsy 
Alzheimer’s disease 
Dementia with Lewy bodies 
Parkinson’s disease after dopaminergic treatment 
Drug intoxication or withdrawal 
Metabolic encephalopathies 
Schizophrenia 
Depression or mania with mood-congruent hallucinations 


Lewy bodies and in Parkinson’s disease after initiation of dopami- 
nergic treatment. 

Auditory hallucinations occur with acquired deafness, brain 
stem lesions, temporal lobe seizures, or with any psychotic disorder 
(Table 3-4). Musical hallucinations are common in elderly individ- 
uals with partial deafness. Gustatory hallucinations are most com- 
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mon with seizures affecting the medial temporal (uncus) region. 
Ictal hallucinations are treated with anticonvulsants (see Chapter 
15); nonictal hallucinations have no specific treatment but may re- 
spond to antipsychotic agents. 


E ANXIETY 


Anxiety has emotional and cognitive, motoric, and autonomic mani- 
festations. Emotional and cognitive disturbances include excessive 
and unjustified apprehension, feelings of foreboding, and thoughts of 
impending doom. Patients are irritable, feel keyed up, and have diffi- 
culty concentrating. Motor abnormalities include tremor (typically a 
high-frequency, low-amplitude tremor of the hands), an exaggerated 
startle response, and restlessness with frequent shifting of posture, 
pacing, and fidgeting. Facial expression conveys the patient’s exces- 
sive concern. Autonomic disturbances of anxiety include sweating, 
palpitations, gastrointestinal distress (nausea, diarrhea), shortness of 
breath, dry mouth, light-headedness, and frequent urination. 

Several types of anxiety disorders are recognized: panic disor- 
der (discrete periods of anxiety that are unexpected and unpredict- 
able), agoraphobia (excessive fear of situations from which escape 
would be difficult or embarrassing), social phobia (exaggerated fear 
of situations that expose one to scrutiny by others), specific phobia 
(abnormal fears of objects or situations such as insects, snakes, 
blood, heights, or elevators), and generalized anxiety disorder (anx- 
iety about two or more life circumstances occurring on most days 
of a 6-month period). Posttraumatic stress disorder (PTSD) is an 
anxiety disorder that occurs in individuals who have experienced 
unusually severe psychological stress. It is characterized by reexpe- 
riencing the traumatic event, avoiding stimuli associated with the 
trauma or a generalized reduction in emotional responsiveness, and 
heightened arousal (difficulty sleeping, irritability, hypervigilance, 
exaggerated startle response, and autonomic symptoms when ex- 
posed to events that resemble the traumatic event) (see Chapter 14, 
Table 14-5). Some classifications of anxiety include OCD; this syn- 
drome is discussed in the following section. 
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The neuroanatomic structures and neurophysiological mecha- 
nisms involved in anxiety have not been completely determined. 
Focal lesions associated with anxiety usually involve the limbic 
system, and more right-sided than left-sided lesions have been re- 
ported. Neurological conditions associated with anxiety include 
stroke, epilepsy (particularly temporal lobe epilepsy), Parkinson’s 
disease, migraine, multiple sclerosis, encephalitis, and posttrau- 
matic and postconcussive syndromes. Parkinsonian patients with 
the “on-off” syndrome (abrupt fluctuations of mobility after long- 
term treatment with levodopa) often experience increased anxiety 
during off periods in concert with decreased mobility. Anxiety has 
been reported most commonly with poststroke depression in pa- 
tients with lesions of the left frontal cortex and in patients with right 
temporal lobe lesions. Anxiety often accompanies hypoxia, hypo- 
glycemia, hyperthyroidism, and mitral valve prolapse. It can be 
induced by amphetamines, cocaine, sympathomimetic agents, caf- 
feine, lidocaine, procaine, and alcohol and drug withdrawal. 

Anxiety disorders respond to treatment with behavioral ther- 
apy and to pharmacotherapy with selective serotonin reuptake in- 
hibitors, benzodiazepines, buspirone, B-adrenergic-receptor blocking 
agents (e.g., propranolol), tricyclic antidepressants, and mono- 
amine oxidase inhibitors (see Chapter 15). 


E OBSESSIVE-COMPULSIVE DISORDER 
AND OTHER REPETITIVE BEHAVIORS 


OCD is characterized by recurrent, intrusive ego-dystonic thoughts, 
impulses, or images (obsessions) and ritualistic behaviors (hand 
washing, checking), mental acts (counting, repeating words), and 
obligatory ego-dystonic motor behaviors (touching, echoing the ac- 
tions of others) (compulsions). The individual recognizes that the 
thoughts and actions are excessive and does not experience them as 
imposed from without (1.e., the person is not delusional). 
Positron-emission tomography (PET) studies of patients with 
idiopathic OCD reveal increased metabolic activity in the orbito- 
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frontal cortex and caudate nuclei. Patients with OCD have more 
neurological soft signs than age-matched control subjects, subtle 
neuropsychological deficits, and nonspecific EEG abnormalities. 

OCD occurs in patients with disorders of the caudate nuclei or 
globus pallidus and in patients with frontal lobe degenerations 
(Table 3—6). Frontotemporal dementias are frequently accompanied 
by atrophy of the caudate nuclei, and OCD in these conditions may 
reflect the subcortical abnormalities. All patients with disorders as- 
sociated with OCD (idiopathic and neurological) exhibit dysfunc- 
tion of the orbitofrontal-subcortical circuit, whose member 
structures include the orbitofrontal cortex, caudate nucleus, globus 
pallidus, and thalamus (Figure 2-3). Decreased pallidal inhibition 
of the thalamus with resultant thalamocortical excitation is a com- 
mon pathophysiological alteration that is associated with most eti- 
ologies of OCD. Compulsive behavior may also be produced by 
amphetamines, other psychostimulants, and levodopa. 

OCD responds to treatment with behavioral therapy and to 
pharmacological intervention with serotonergic agents (see Chapter 
15). Neurosurgery is useful for treatment-resistant patients; anterior 
capsulotomy with lesions placed in the anterior limb of the internal 
capsule has produced the highest rate of improvement. 

A variety of other repetitive behaviors occur in patients with 
brain dysfunction (Table 3—7). The relationship of these repetitious 
activities to OCD has not been fully determined; a trial of medica- 
tions useful in OCD is warranted when the behavior is of disabling 
severity; apathy may be reduced following treatment with psycho- 
stimulants. 


E PERSONALITY ALTERATIONS 


A variety of personality alterations occur in neurological disease. 
No widely accepted systematic classification of personality changes 
associated with specific neurological disorders or accompanying 
lesions in restricted brain regions has been developed. The most 
important diagnostic feature is a change from the individual’s pre- 
vious personality characteristics. There is often an exaggeration of 
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TABLE 3-6. _Etiologies of obsessive-compulsive symptoms 


Site of 
dysfunction Etiology 


Orbitofrontal cortex Idiopathic obsessive-compulsive disorder 
Caudate nucleus Frontotemporal dementias 
Pick’s disease 
Frontal lobe degeneration without specific 
histological changes 
Huntington’s disease 
Neuroacanthocytosis 
Parkinson’s disease 
Gilles de la Tourette’s syndrome 
Anoxic-ischemic caudate lesions 
Sydenham’s chorea/pediatric autoimmune 
neuropsychiatric disorders associated with 
streptococcal infections (PANDAS) 
Globus pallidus Postencephalitic parkinsonism 
Manganese intoxication 
Carbon monoxide toxicity 
Anoxic-ischemic lesions 
Progressive supranuclear palsy 


previous personality traits plus new behavioral patterns associated 
with regional brain dysfunction. Irritability, apathy, and exagger- 
ated emotionality are behavioral alterations common to many neu- 
rological disorders. 

Personality changes with frontal lobe dysfunction (see Chapter 5) 
are well known, but many other types of personality alterations are 
observed in patients with neurological disorders. Table 3-8 lists the 
most commonly reported personality traits in patients with neuro- 
logical diseases. Most types of personality change are refractory to 
pharmacological treatment; aggressive or agitated behavior may 
respond to neuroleptics, trazodone, carbamazepine, valproate, ben- 
zodiazepines, or antidepressants. Apathy may be reduced after 
treatment with psychostimulants; apathy in Alzheimer’s disease is 
reduced by cholinesterase inhibitors. 


TABLE 3-7. 


Repetitive behavior Description 


Echolalia Repetition of what is heard 

Palilalia Repetition of one’s own words 

Logoclonia Repetition of the final syllable of words 

Coprolalia Cursing 

Echopraxia Imitating the actions of others 

Copropraxia Obscene gesturing 

Carphologia Handling, picking 

Trichotillomania Pulling out one’s hair 

Lip biting Self-inflicted perioral bites 

Self-injurious behavior Cutting oneself, drug overdose, or other 
wounding 

Stereotypy Repetitive non-goal-directed 
movements 

Mannerisms Repetitive goal-directed movements 

Exhibitionism Removing clothing 

Hypermetamorphosis Exploration of environmental stimuli 

Perseveration Repetition of the last or a recently 


performed motor act 


Oculogyric crises Forced eye deviation 


Repetitive behaviors observed in patients with brain dysfunction 


Etiologies 


GTS, DD, advanced dementia 

GTS, DD, advanced dementia, basal ganglia disorders 
Advanced dementia 

GTS, neuroacanthocytosis, basal ganglia disorders 
GTS, hyperekplexias 

GTS, basal ganglia disorders 

Advanced dementia 

GTS, idiopathic 

Lesch-Nyhan syndrome, neuroacanthocytosis 

Epilepsy, GTS, personality disorders, learning disability 


Psychosis (idiopathic or with neurological disease), Rett’s 
syndrome, autism 

Psychosis (idiopathic or with neurological disease), autism 

GS, idiopathic paraphilia, Huntington’s disease, postencephalitic 
Parkinsonism 

Kliiver-Bucy syndrome with bilateral temporal lobe lesions 

Frontal lobe disorders; dementia 


Postencephalitic parkinsonism, neuroleptic-induced parkinsonism 


Note. DD=developmental delay; GTS=Gilles de la Tourette’s syndrome. 


LS 
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TABLE 3-8. Personality alterations in neurological disorders 
Personality change Neurological disorder 


Apathy Frontotemporal dementias; Alzheimer’s disease; 
medial frontal lesions; basal ganglia disorders; 
thalamic lesions; vascular dementia; HIV 


encephalopathy 

Disinhibition Orbitofrontal lesions (degenerations, tumors, 
trauma); caudate disorders 

Irritability Orbitofrontal lesions; caudate disorders 
(particularly Huntington’s disease) 

Explosive Posttraumatic encephalopathy, DD, Huntington’s 
disease 

Indifference Anosognosia with right posterior brain lesions 

Placidity Kliiver-Bucy syndrome with bilateral temporal 
lobe dysfunction 

Suspiciousness Epilepsy; Huntington’s disease; focal lesions 


with Wernicke’s aphasia or pure word deafness 
Temporal lobe epilepsy Temporal lobe epilepsy (characterized by 
personality hypergraphia, interpersonal viscosity and 
stickiness, circumstantiality in spontaneous 
speech, hyperreligiosity, and hyposexuality) 
Alexithymia Right-hemisphere lesions 
Schizoid behavior Childhood-onset right-brain lesions 


Note. DD=developmental delay; HIV=human immunodeficiency virus. 


E DISSOCIATIVE DISORDERS 


Dissociative disorders are characterized by lapses of memory (psy- 
chogenic amnesia), periodic unrecallable behavior (psychogenic 
fugue and multiple personality disorder [dissociative identity dis- 
order]), feelings of being detached from one’s body (depersonaliza- 
tion), and feelings of unreality or of being disengaged from one’s 
environment (derealization, trance state). Patients with psychogenic 
amnesia, fugue, and multiple personality have intact, integrated be- 
havior during the period that cannot be recollected later. In fugue 
states, the individual is confused about his or her identity or as- 
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sumes a new identity; in multiple personality disorder, the indi- 
vidual has two or more distinct personalities that alternately take 
control of the person’s behavior. 

Psychogenic amnesia must be distinguished from transient 
global amnesia. In the former condition, learning is intact at a time 
when the patient is unable to recall past information, there is a dis- 
proportionate involvement of personal information, and remote re- 
call is more impaired than learning of new information. In the latter 
condition, the patient has an ongoing amnesia during the episode 
and does not learn new information; recent memory is more 
affected than remote recall. Psychogenic fugues must be distin- 
guished from “twilight states” and poriomania (aimless wandering) 
occurring with complex partial seizures. Patients with the former 
condition exhibit integrated behavior during the episode, whereas 
individuals with the latter condition are usually in confusional 
states and may have other seizure-related phenomena (automa- 
tisms, lip smacking, incontinence, generalized seizures). 

Depersonalization and derealization occur in a variety of neu- 
rological disorders, including partial complex seizures, migraine, 
postconcussive states, encephalitis, and acute confusional states ac- 
companying toxic-metabolic disorders. Depersonalization and de- 
realization may occur in the course of anxiety attacks. 


E ALTERED SEXUAL BEHAVIOR 
AND PARAPHILIC DISORDERS 


Sexual activity may be increased, decreased, or altered in orientation 
by neuropsychiatric illnesses. Diminished libido with decreased in- 
terest in sexual behavior is the most common alteration. Hyposexu- 
ality occurs in epilepsy, stroke (particularly after right-hemisphere 
injury), Parkinson’s disease and parkinsonian syndromes, Alzhei- 
mer’s disease, and multiple sclerosis. Reduced sexual behavior 
follows injury or surgery to the posterior hypothalamus. Many med- 
ications reduce libido or interfere with erectile or ejaculatory func- 
tion and result in decreased sexual function. 
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Increased libido with heightened interest in sexual activity is 
more unusual in neuropsychiatric disorders. It has been reported in 
conjunction with secondary mania (discussed above), right tha- 
lamic injury without mania, orbitofrontal dysfunction, septal in- 
jury (after placement of ventriculoperitoneal shunts), bilateral 
caudate lesions, and the K/iiver-Bucy syndrome. The latter consists 
of hypersexuality, emotional placidity, hypermetamorphosis (com- 
pulsory exploration of high-stimulus items in the environment), 
hyperorality (a tendency to place items in the mouth), and dietary 
changes. Disorders with bilateral medial temporal lobe involve- 
ment produce the Kliiver-Bucy syndrome (Table 3-9); it is most 
commonly associated with herpes encephalitis. A few classes of 
drugs—stimulants, testosterone-containing agents, sildenafil, and 
dopaminergic agents—may increase libido. Hypersexuality in men 
may respond to estrogens or testosterone antagonists; the Kliiver- 
Bucy syndrome has responded to treatment with carbamazepine. 


TABLE 3-9. __ Etiologies of the Kluver-Bucy syndrome 


Postencephalitic syndromes after herpes encephalitis 
Trauma 

Alzheimer’s disease 

Frontotemporal dementias 

Adrenoleukodystrophy 

Delayed, postanoxic leukoencephalopathy 

Bilateral temporal lobe stroke 

Postpartum coagulopathy with stroke 

Status epilepticus with bilateral temporal lobe foci 
Bilateral temporal lobectomy (for control of seizures) 
Postictal state with bilateral temporal lobe foci 
Amygdalotomy (bilateral) 

Posttraumatic encephalopathy 

Paraneoplastic limbic encephalitis 

Hypoglycemia 

Toxoplasmosis 


55 


Paraphilic disorders are characterized by intense sexual urges 
or sexually arousing fantasies involving nonhuman objects, suffer- 
ing or humiliation of oneself or one’s partner, and children or non- 
consenting adults. Examples of paraphilias include exhibitionism 
(exposing one’s genitals), fetishism (nonliving objects), frotteurism 
(touching or rubbing against a nonconsenting person), pedophilia 
(prepubescent children), sexual masochism (being humiliated, 
beaten, or bound), sexual sadism (psychological or physical suffer- 
ing of a victim), transvestic fetishism (cross-dressing), and voyeur- 
ism (observing an unsuspecting person who is naked, disrobing, or 
engaging in sexual activity). Many rarer types of paraphilias in- 
volving uncommon stimuli that induce sexual arousal have been de- 
scribed. Paraphilic behavior has been reported in conjunction with 
temporal lobe epilepsy, postencephalitic parkinsonism, frontal lobe 
disorders, Huntington’s disease, multiple sclerosis, and Gilles de la 
Tourette’s syndrome. 
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UNEXPLAINED 
NEUROLOGICAL SYMPTOMS 


In any neurological clinic, some 20%—40% of the patients present- 
ing with neurological symptoms are found, after examination, to 
have no neurological diagnosis. Figures for neurological inpatients 
with unexplained symptoms are similar. Such patients are often 
monosymptomatic, but frequently they are polysymptomatic. Ei- 
ther their signs do not correspond to known neuroanatomy or there 
is a discrepancy between signs and symptoms. There are two main 
processes related to this lack of correspondence: somatization and 
dissociation. 

Somatization may be defined as the tendency to express psy- 
chological distress as physical symptoms. 

Dissociation may be defined as a failure of the normal integra- 
tion in consciousness of memories, identity, immediate sensations, 
and control of body movements. 

Somatoform refers to the presence of physical symptoms sug- 
gestive of a general medical condition that in fact are not fully ex- 
plained by a general medical condition. 

Conversion refers to both a process in which psychological 
symptoms are converted into physical phenomena and a disorder. 

Conversion disorder refers to the presence of symptoms or 
deficits affecting voluntary motor or sensory function that are sug- 
gestive of a neurological or other medical condition but that are not 
explained by such a condition. Psychological factors are thought to 
be relevant to symptom production. 
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The DSM-IV-TR (American Psychiatric Association 2000) di- 
agnostic category referent to these problems is somatoform dis- 
orders and the associated dissociative disorders. 


E ETIOLOGY 


“Hysteria,” a term used in the past to describe unexplained neuro- 
logical symptoms, has lost favor on account of its pejorative over- 
tones and psychoanalytic undertones. The unexplained symptoms 
are generally thought to be psychogenic, although in many cases the 
primary and secondary gains remain purely a matter of speculation. 
Patients with these symptoms often are suffering from a psychiatric 
disorder that may or may not be diagnosed at the index consultation, 
and a small proportion of them have an as-yet-undiagnosed neuro- 
logical disorder. 

Although not all cases of unexplained neurological symptoms 
have an associated relevant sexual history, sexual abuse and physi- 
cal abuse are frequently reported. 


E PRESENTATIONS 


Clinical presentations of conversion and dissociative disorders can 
include any of a wide variety of neurological symptoms. Conver- 
sion disorders tend to be monosymptomatic, whereas somatization 
disorders are polysymptomatic. Pain is common, especially head- 
ache. Anesthesias, loss of motor power with monoplegias and hemi- 
plegias, dizziness, abnormal gaits, dystonias and contractures, and 
convulsions are frequent symptoms. Sometimes these symptoms 
occur apparently spontaneously; at other times they follow bereave- 
ments or accidents. The latter events may be trivial or severe, and in 
the case of accidents the somatic symptoms may arise in conjunc- 
tion with symptoms of posttraumatic stress disorder. 

Females outnumber males, except in medicolegal cases. Unex- 
plained neurological symptoms most commonly arise between ages 20 
and 40 years, but in some cases, notably with somatization disorder, ev- 
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idence for somatization is present earlier in life. Presentations in later 
life are usually associated with late-onset depression or early dementia. 

The psychiatric disorders that have been found to be associated 
with unexplained neurological symptoms are shown in Table 4-1. 
Most common are generalized anxiety disorder, panic disorder, and af- 
fective disorders. With these conditions, the onset of the conversion dis- 
order is often acute, and the outcome is good with early intervention. 

Patients with somatization disorder usually have chronic 
symptoms that change over time and usually prove intractable to 
treatment. The disorder is sometimes referred to as “chronic hyste- 
ria” or Briquet’s syndrome. The female:male ratio is 9:1. Symptoms 
usually start in childhood, when school refusal, recurrent abdomi- 
nal pain, and appendectomy are common. Multiple surgical pro- 
cedures—with later operations for adhesions, hysterectomy, and 
further abdominal pain—are noted. There is often a family history 
of a similar disorder, and abuse of medications, especially opiates 
and sedatives, is frequently present. 

The DSM-IV-TR diagnostic criteria for somatization disorder 
are presented in Table 4-2. These criteria are fulfilled in most patients, 
but milder variants occur and are referred to under undifferentiated 
somatoform disorder or somatoform disorder not otherwise specified. 

Abnormal illness behavior (AIB) refers to a persistent, inap- 
propriate mode of perceiving, evaluating, and acting in relation to 
one’s state of health. 


TABLE 4-1. Psychiatric disorders associated with medically 
unexplained symptoms 


Generalized anxiety disorder and panic disorder 

Posttraumatic stress disorder 

Conversion and dissociative disorders, depersonalization and derealization 
Affective disorders, depressive fugues 

Rage attacks 

Catatonic behaviors 

Schizophrenia (rarely) 

Personality disorders, especially antisocial, borderline, and histrionic 
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TABLE 4-2. DSM-IV-TR diagnostic criteria for somatization 
disorder 


A. Ahistory of many physical complaints beginning before age 30 years that occur 
over a period of several years and result in treatment being sought or significant 
impairment in social, occupational, or other important areas of functioning. 

B. Each of the following criteria must have been met, with individual symptoms 
occurring at any time during the course of the disturbance: 

(1) four pain symptoms: a history of pain related to at least four different 
sites or functions (e.g., head, abdomen, back, joints, extremities, chest, 
rectum, during menstruation, during sexual intercourse, or during 
urination) 

(2) two gastrointestinal symptoms: a history of at least two gastrointestinal 
symptoms other than pain (e.g., nausea, bloating, vomiting other than 
during pregnancy, diarrhea, or intolerance of several different foods) 

(3) one sexual symptom: a history of at least one sexual or reproductive 
symptom other than pain (e.g., sexual indifference, erectile or ejaculatory 
dysfunction, irregular menses, excessive menstrual bleeding, vomiting 
throughout pregnancy) 

(4) one pseudoneurological symptom: a history of at least one symptom or 
deficit suggesting a neurological condition not limited to pain (conversion 
symptoms such as impaired coordination or balance, paralysis or 
localized weakness, difficulty swallowing or lump in throat, aphonia, 
urinary retention, hallucinations, loss of touch or pain sensation, double 
vision, blindness, deafness, seizures; dissociative symptoms such as 
amnesia; or loss of consciousness other than fainting) 


C. Either (1) or (2): 


(1) after appropriate investigation, each of the symptoms in Criterion B 
cannot be fully explained by a known general medical condition or the 
direct effects of a substance (e.g., a drug of abuse, a medication) 

(2) when there is a related general medical condition, the physical complaints 
or resulting social or occupational impairment are in excess of what 
would be expected from the history, physical examination, or laboratory 
findings 

D. The symptoms are not intentionally produced or feigned (as in Factitious 

Disorder or Malingering). 


Source. Reprinted from American Psychiatric Association: Diagnostic and Statistical Man- 
ual of Mental Disorders, 4th Edition, Text Revision. Washington, DC, American Psychiatric 
Association, 2000. Copyright 2000, American Psychiatric Association. Used with permis- 
sion. 
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One important variant of AIB is hypochondriasis. In this con- 
dition, patients are preoccupied with fears of having a serious ill- 
ness, often based on a misinterpretation of bodily sensations. 


E EVALUATION 


The underlying assumption of all the diagnoses described above is 
that no identifiable medical condition is present that explains the 
symptoms. It is mandatory that patients be examined physically to 
rule out (as far as possible) neurological conditions. Follow-up stud- 
ies of patients with unexplained neurological symptoms suggest that 
some 5%—10% of patients do eventually develop neurological disor- 
ders—hence the need for follow-up of these patients. Examples usu- 
ally given are multiple sclerosis, motor neuron disease, and epilepsy. 

Patients with somatoform disorders may develop independent 
medical disorders, and they also seek reassurance that their symptoms 
are being taken seriously. Appropriate physical examinations from 
time to time are in order, as are laboratory investigations. However, 
the investigating physician must be kept aware of the underlying di- 
agnosis, and the emergence of a new symptom needs to be placed in 
context and not followed by the ordering of a whole new battery of 
tests, with the inevitable anxiety and expense such a process entails. 

More common than comorbid medical conditions is the find- 
ing of an associated psychiatric disorder, which is often atypical. 
Examples include “panic disorder” without panic, presenting as 
episodes of dissociation with blackouts, and atypical depression, 
sometimes called masked depression. Some patients have a striking 
disregard for their own plight and apparently severe illness, an atti- 
tude referred to as la belle indifférence. Psychoses are rarely asso- 
ciated with somatoform disorders, and psychotic somatic delusions 
represent a different form of psychopathology. 

Patients with somatization disorders usually reflect an underly- 
ing personality disorder. In some patients this manifests as a lifelong 
tendency to overuse medical facilities, an excessive dependency on 
caregivers, and persistent AIB. In other patients, borderline person- 
ality aspects are more evident, with emotional lability, episodes of 


64 


self-harm, substance abuse, and poor interpersonal relationships. It 
is important to recognize these underlying personality dispositions 
because they may have a bearing on physical health—for example, 
through self-harm, such patients may contribute to physical dam- 
age, which becomes entwined with the somatized symptoms. 

In factitious disorder, symptoms and signs are deliberately 
produced in order to adopt a sick role. Although this disorder over- 
laps with Munchausen’s syndrome and malingering, it differs in that 
the physical signs are produced with some medical knowledge. As 
aresult, paramedical personnel are overrepresented in the factitious 
disorder population, as they are in conversion disorder patients. In- 
dividuals may produce signs or symptoms by, for example, coloring 
urine with blood, artificially heating thermometers, or continually 
reinfecting skin lesions. 

Factitious disorders are more common in females, whereas 
Munchausen’s syndrome is more common in males. The key feature 
of the latter is deliberate attendance at hospitals, without medical re- 
ferral, with pseudomedical complaints. Referral to a psychiatrist 
usually leads to immediate self-discharge. 

Malingering refers to the production of physical symptoms for 
some kind of personal gain, usually financial. 

The question of the relative consciousness of patients in regard 
to their symptoms in these various conditions is often asked. Tradi- 
tionally, the symptoms of conversion are said to be unconscious, 
while those of malingering are consciously elaborated. In reality, 
motivation in these disorders varies over time, and it is usually quite 
impossible for the physician to make anything other than a poorly 
informed guess on this matter. 


m@ NONEPILEPTIC SEIZURES OR 
PSEUDOSEIZURES 


Nonepileptic seizures or pseudoseizures are classified in DSM-IV- 
TR under conversion disorder with the subtype specifier “with sei- 
zures or convulsions.” 
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It is generally accepted that in a population of patients diag- 
nosed as having chronic intractable epilepsy, 20%—25% will have 
nonepileptic seizures. Further, 25%-30% of patients with nonepi- 
leptic seizures have comorbid epileptic seizures. 

Although terminology remains a matter of discussion, pseudo- 
seizures, nonepileptic attack disorder, nonepileptic seizures, and 
psychogenic attacks are used interchangeably. The designation non- 
epileptic seizures encompasses a wide range of psychiatric and 
medical diagnoses, as shown in Tables 4—1 and 4-3 and thus cap- 
tures the condition’s broad spectrum of symptoms better than does 
the narrower designation psychogenic seizures. 


TABLE 4-3. Nonpsychiatric differential diagnosis of 
pseudoseizures 


Hypoglycemia 
Syncope and vasovagal attacks 
Migraine, especially basilar migraine 
Vertebrobasilar ischemia 
Transient ischemic attacks 
Transient global amnesia 
Sleep disorders 
Parasomnias 
REM related 
REM behavior disorder 
Nightmares 
Non-REM related 
Night terrors 
Somnambulism 


Hypersomnias 
Narcolepsy 
Cataplexy 


Note. REM=rapid eye movement. 


In examining patients presenting with unexplained seizures, 
the most important nonpsychiatric illnesses to rule out are cardiac 
conditions (arrythmias and syncope), metabolic conditions (hypo- 
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glycemia), and sleep disorders. Of particular relevance is vasovagal 
syncope. Many patients with such syncope begin their careers as 
“known epileptics,” first experiencing nonepileptic seizures with 
fainting attacks in adolescence. These attacks are associated with 
loss of consciousness and a brief period of myoclonic jerking, 
which to the untutored eye may be misinterpreted as generalized 
clonic jerking. Guidelines to aid distinction between vasovagal 
syncope and psychogenic nonepileptic disorders are provided in 
Table 4—4. 

The psychiatric disorder most often confused with epilepsy is 
panic disorder. The paroxysmal nature of the episodes, the rapid 
onset of panic attacks, and the eventual dissociation with loss of 
awareness all hint at a complex partial seizure. However, patients 
with panic disorder have attacks that are less stereotyped and of 
longer duration than epileptic seizures; in addition, unlike epilepsy 
patients, they have postattack anxiety, often lasting hours, and a his- 
tory of anxiety-related symptoms. Panic episodes may be triggered 
by stressful events, but so may epileptic seizures. 

Fugue states, with prolonged episodes of wandering, are never 
epileptic. 

A number of clues to aid in distinguishing between epileptic 
and nonepileptic seizures are provided in Table 4-5; a reexamina- 
tion of common myths about pseudoseizures is presented in Table 
4-6. 


TABLE 4-4. Comparison of syncope and epileptic and 
nonepileptic seizures 


Syncope Epilepsy Pseudoseizure 
Eyes Open, deviated Open, deviated Closed 
Respiration Shallow Normal Increased 
Automatism Brief Longer None 
Duration Brief Longer Longer 
Orientation Immediate Delayed Astonished 


Skin Pale Cyanosis Normal 
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TABLE 4-5. Clues to a diagnosis of pseudoseizures 


Normal EEG (ictal or interictal) and frequent seizures 

Status epilepticus (is rare), especially with normal ictal or interictal EEG 

Past psychiatric history, especially personality disorders 

Paramedical professions 

Variability of phenomenology, multiple seizure descriptions 

Failure to respond to conventional antiepileptic drugs with some of the 
features given above 

Pelvic thrusting seen during the attack (very rarely seen with frontal 
seizures) 

Crying and emotional displays after the attack 


Note. EEG=electroencephalogram. 


TABLE 4-6. Some common myths that suggest epilepsy but 
may reflect pseudoseizures 


Self-injury is common, especially carpet burns. 
Incontinence has no diagnostic value. 

An abnormal EEG does not always mean epilepsy. 
Third-party descriptions can be misleading. 


Note. EEG=electroencephalogram. 


Patients who experience many seizures a day who have a normal 
interictal electroencephalogram (EEG) either have seizures with a 
deep-seated frontal focus or have nonepileptic seizures. Frontal epilep- 
sies may present with sudden-onset, short-duration seizures that look 
bizarre, with much motor movement, especially of the lower limbs, and 
little postictal confusion. The ictal EEG may be deceptively normal. 
These seizures are badly termed pseudo-pseudoseizures. Status epilep- 
ticus is quite rare: as many as 50% of patients admitted to intensive care 
units with status are found to have nonepileptic status. Repeated bouts 
of status with normal interictal EEGs suggest nonepileptic seizures. 

Patients who report three or more different kinds of attacks 
probably have either nonepileptic seizures or a combination of 
the latter with epilepsy. Further, variability in the semiology of the 
attacks over time points away from epilepsy. 
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It should be recalled that about 70% of patients with epilepsy 
respond well to standard antiepileptic therapy, and failure to re- 
spond, with frequent attacks and a normal interictal EEG, should 
raise doubts about the diagnosis. 

Incontinence is not a helpful discriminant. 

Injuries are seen frequently in patients with nonepileptic at- 
tacks; however, they are of a different quality and occur at different 
sites than those seen in epilepsy. Generally, in epilepsy the bony 
prominences are damaged from patients’ falling and hitting their 
limbs or head on protruding objects. The lesions are commonly 
found under the chin or under the eyebrows; the nose may be bro- 
ken, and fractures of other bones are also seen. In nonepileptic at- 
tacks, the injuries are often carpet burns on the forehead, cheek, 
chin, elbows, or knees. Fractures are rare, and burns from scalding 
are very rare. Repetitive injury to the same part of the body, opening 
up wounds, is suggestive of nonepileptic attacks. 


E INVESTIGATIONS 


Determining which diagnosis best fits a patient’s unexplained neu- 
rological symptoms involves two areas of focus. The first is the pre- 
sentation with nonanatomic signs and anomalous symptoms. The 
second is some evidence of psychopathology, such as AIB, a per- 
sonality disorder, and/or a relevant Axis I disorder. Taking an ill- 
ness history and documenting all lifetime illness episodes often 
provide important clues to the diagnosis. 

EEGs should be included among the laboratory tests, but they 
should involve prolonged monitoring, preferably using videotelem- 
etry, in which the patient is videotaped during an attack and the 
EEG is simultaneously viewed. An abnormal EEG, often with tem- 
poral lobe changes, can be seen in several psychiatric illnesses, in- 
cluding schizophrenia and personality disorders. 

Other stigmata of conversion disorders, such as unexplained 
visual-field deficits (tubular or spiral fields) and nonanatomic anes- 
thetic patches, are sometimes found on physical examination. 
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Hypnosis and suggestion during an amobarbital sodium (Amy- 
tal) abreaction (see Chapter 15) may be helpful diagnostically and 
may also be therapeutic. 

Measurement of serum prolactin can be helpful. Prolactin 
rises considerably after generalized tonic-clonic and some partial 
seizures. The levels must be compared with a baseline, and in- 
creases of less than 1,000 IU/L above a normal baseline should not 
be assumed to be attributable to the seizure. False positives can oc- 
cur in patients who have prolactinomas or who are taking dopa- 
mine-blocking drugs. False negatives can occur in association with 
simple partial seizures, frontal seizures, syncope, and status epilep- 
ticus. 


E TREATMENT 


Any underlying psychiatric disorder should be treated. Antidepres- 
sants can be of help, even if clinical signs of depression are absent. 
Dexamethasone nonsuppression may assist with diagnosis. For 
anxiety states, especially panic disorder, cognitive-behavioral ther- 
apy is usually successful. More complex psychopathologies indi- 
cate the use of interpretive psychotherapies. 
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FRONTAL LOBE SYNDROMES 


The frontal lobes are the largest lobes of the brain, comprising al- 
most one-third of the total cortical surface area. They are among the 
latest evolutionary additions to the brain and are larger in humans 
than in any other species. They complete myelination late in the 
maturation cycle and become functional in the final phases of onto- 
genetic development. The frontal lobes receive information about 
the external environment from posterior sensory association corti- 
ces and information about the individual’s emotional state and in- 
ternal milieu from the limbic system and hypothalamus. They are 
anatomically poised to integrate environmental and emotional in- 
formation and to formulate and execute an action plan. They initiate 
volitional activity and control the motor system, thus mediating the 
action of the individual on the environment. The frontal lobes be- 
stow many of the uniquely human characteristics of behavior, and 
diseases of the frontal lobe are among the most dramatic in neuro- 
psychiatry. Frontal lobe anatomy is described in Chapter 2. 


E FRONTAL LOBE SYNDROMES 


Frontal lobes are divided into the motor cortex adjacent to the Ro- 
landic fissure, the premotor cortex anterior to the motor cortex, and 
the prefrontal cortex comprising the region anterior to the premotor 
areas. Contralateral weakness, brisk reflexes, and Babinski signs 
occur with lesions of the motor strip; Broca’s aphasia and executive 
aprosodia (see Chapter 6) follow lesions of the left and right pre- 
motor areas, respectively; and alterations in cognition, demeanor, 
and mood are associated with prefrontal dysfunction. 
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Prefrontal cortex mediates complex human behavior, and three 
major behavioral syndromes associated with prefrontal dysfunction 
have been identified. The three critical prefrontal regions are the dor- 
solateral prefrontal area, the orbitofrontal area, and the anterior cin- 
gulate area (see Chapter 2, Figure 2—4). In addition, these three 
regions are the origins of three distinct frontal-subcortical circuits 
that mediate circuit-specific behaviors (see Chapter 2, Figure 2-3). 
The marker behaviors of dysfunction of these regions and of the as- 
sociated subcortical circuits are executive dysfunction (the dorsolat- 
eral prefrontal syndrome), disinhibition (the orbitofrontal syndrome), 
and apathy (the medial frontal/anterior cingulate syndrome). 

Most lesions or diseases affecting the frontal lobes involve mul- 
tiple frontal lobe regions, and combinations of the three principal 
syndromes are the rule in clinical practice. Patients exhibit a spec- 
trum of performance failures from mild to severe. Moreover, pa- 
tients rarely fail all tests of functions ascribed to a particular region; 
it is the overall pattern of successes and failures that leads to recog- 
nition of a frontal lobe syndrome rather than performance on any in- 
dividual test. Finally, tests of frontal lobe function may be disrupted 
by lesions outside the frontal lobes and frontal-subcortical circuits, 
and it is only when failure occurs in the absence of dysfunction in 
other areas that the performance deficits can be correlated with fron- 
tal lobe or frontal systems dysfunction (for example, reduced verbal 
fluency can be attributed to prefrontal dysfunction only in patients 
with intact language function). 


Dorsolateral Prefrontal Syndrome 


Executive function includes planning, initiating, sequencing (main- 
taining, alternating, stopping), and monitoring behavior. Dorso- 
lateral prefrontal disorders are marked by executive dysfunction 
characterized by poor strategies including impaired planning when 
copying constructions and when organizing material to be remem- 
bered, impaired set shifting in response to changing task contingen- 
cies, abnormalities of motor programming, compromised attention, 
and environmental dependency (Table 5-1). 


TABLE 5-1. Frontal lobe syndromes and their assessment 


Frontal region 


Dorsolateral prefrontal 


Characteristic 


abnormality Assessment 

Reduced verbal fluency Verbal fluency: letter or category naming 

Reduced nonverbal fluency Design fluency test* 

Poor set shifting Wisconsin Card Sorting Test; Trails B 

Impaired abstraction Similarities, differences, proverb interpretation, cognitive estimates 
Poor judgment Evaluate insight and plans* 

Poor response inhibition Stroop Color-Word Interference Test 


Reduced spontaneous recall Delayed-recall test? (Rey Auditory Verbal Learning Test or 
California Verbal Learning Test) 

Poor memory organization California Verbal Learning Test 

Poor drawing strategies Copy of complex figure (Rey-Osterrieth or Taylor Complex Figures) 

Reduced divided attention Consonant trigrams 

Reduced sustained attention Cancellation tests 

Perseveration on sequential Alternating programs, reciprocal programs, multiple loops, serial 
motor tasks hand sequences* 
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TABLE 5-1. Frontal lobe syndromes and their assessment (continued) 


Characteristic 


Frontal region abnormality Assessment 
Orbitofrontal Disinhibition Impulsive, tactless behavior 
Anosmia Tests of olfaction 
Anterior cingulate Apathy Reduced motivation, interest, and activity 
Frontal eye fields Reduced contralateral gaze Sustained gaze deviation or gaze impersistence 
Inferior premotor (left) Broca’s aphasia Language assessment (Boston Diagnostic Aphasia Examination or 


the Western Aphasia Battery) 


Inferior premotor (right) Executive aprosodia Reduced spontaneous vocal inflection, and poor imitation of various 
inflections modeled by the examiner (happiness, sadness, surprise, 
anger) 


Primary motor cortex Contralateral hemiparesis Contralateral weakness involving the extensors of the arm and the 
flexors of the leg, contralateral hyperreflexia with an extensor 
plantar response (Babinski sign) 


Note. Representative types of tests are listed; most tests are described in the text. 
*These tests are particularly useful for bedside testing. 


vl 


75 


Compromised learning strategies and poor spontaneous recall 
are the primary memory disturbances typical of patients with pre- 
frontal dysfunction. Poor learning is most evident on tests of new 
learning in which the patient is asked to learn a list of words. Pa- 
tients with dorsolateral prefrontal dysfunction do not organize the 
information efficiently and thus have difficulty with spontaneous 
recall after a delay. However, they usually learn a substantial amount 
of the information, and this can be demonstrated by providing them 
with an opportunity to choose the previously learned words from a 
multiple-choice list. The patients exhibit the retrieval deficit syn- 
drome, as evidenced by poor recall and preserved recognition mem- 
ory. Amnestic syndromes characterized by poor recall and poor 
recognition occur with frontal lobe dysfunction only when deeply 
placed lesions affect the fornix as it courses through the frontal lobe 
on its trajectory from hippocampus to hypothalamus or when the le- 
sion involves the basal forebrain, producing an interruption of cho- 
linergic innervation of the hippocampus (see Chapter 2, Figure 2-1). 

Impaired search of semantic memory and manipulation of 
knowledge are evident on tasks of verbal fluency in which the pa- 
tient is asked to name as many members of a specific category (e.g., 
animals or words beginning with a specific letter of the alphabet) as 
possible in 1 minute. Patients with left-sided dorsolateral prefrontal 
dysfunction have disproportionate difficulty with this task. A nor- 
mal performance is 18 animals per minute; fewer than 12 animals 
recalled in 1 minute is abnormal. An approximately equivalent non- 
verbal fluency task sensitive to right-sided dorsolateral prefrontal 
dysfunction requires that the patient generate as many figures that 
are composed of four lines of equal length as possible in 1 minute. 
Each line must intersect at least one other line, and the figures must 
not be repeated. A normal performance is 10 figures per minute; 
fewer than 8 is abnormal. Figure 5—1 provides examples of normal 
and abnormal performances on the nonverbal fluency test. The test 
is particularly difficult for patients with right dorsolateral prefrontal 
dysfunction. 

Poor strategies for copying tasks are demonstrated by asking 
patients to copy a complex figure and observing their approach. 
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FIGURE 5-1. Examples of a normal performance (A) and an 
abnormal performance (B) on the design fluency test. 

The patient who fails the task is unable to generate a normal number of designs 
and produces stereotyped figures. In each case, two sample figures (comprising 
four lines of equal length with each line touching at least one other line) are the 
first two figures and were provided by the examiner; the remaining figures were 
produced by the patient. The patient had a degenerative frontal lobe syndrome. 
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They typically have a segmented approach, reproducing individual 
elements and failing to organize their drawing around the principal 
figure elements. Overemphasis of the high-stimulus areas of the 
figure also is common. 

Poor set shifting is demonstrated by tasks such as Trails B and 
the Wisconsin Card Sorting Test, which require the patient to flexibly 
shift from one cognitive set to another. Several types of abnormali- 
ties may be observed on these tests: patients may be excessively 
slow, they may lose the set prematurely, or they may perseverate, re- 
peating their previous responses. 

Motor programming tasks assess the patient’s ability to exe- 
cute sequential motor acts. Examples of alternating programs (alter- 
nating between square and pointed figures) and multiple loops are 
shown in Figures 5-2 and 5-3. Reciprocal programs require the pa- 
tient to alternate performances with the examiner. For example, the 
patient is asked to tap twice each time the examiner taps once and 
to tap once each time the examiner taps twice. In the go-no go test, 
which is a further elaboration of this task, the patient is asked to tap 
once each time the examiner taps once and to withhold any re- 
sponse when the examiner taps twice. This test requires that the pa- 
tient inhibit a learned response. 


TUTIA 


FIGURE 5-2. Example of abnormal performance on alternating 
programs. 

The examiner’s model is shown on the top line; the patient’s attempt to reproduce 
the model is shown on the bottom line. Perseveration is evident in the patient’s 
attempt to copy and extend the examiner’s model. The patient had a frontal lobe 
degenerative disorder. 
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FIGURE 5-3. Examples of abnormal performance on the 
multiple loop test. 

The examiner’s models are the first three figures on the /eft; the patient’s abnor- 
mal copies are on the right. Perseveration is evident as the patient tries to re- 
produce the examiner’s model figures. The patient had a clinical syndrome 
consistent with a frontal degenerative disease. 


Another example of a motor programming test is performance 
of serial hand sequences with verbal guidance (e.g., having the pa- 
tient say aloud “fist, slap, cut” while executing the corresponding 
hand postures). Patients with dorsolateral prefrontal dysfunction 
have difficulty with verbal mediation of motor behavior and mani- 
fest verbal-manual dissociation, saying one sequence while execut- 
ing another. Tests of motor programming evaluate the patient’s 
ability to perform a sequence of actions; impersistence with failure 
to continue the required acts, perseveration with repetition of a pre- 
vious response, or failure to verbally guide motor behavior may be 
observed. 

Compromised attention is also characteristic of patients with 
dorsolateral prefrontal dysfunction. They may fail elementary tests 
of attention such as digit span or continuous performance tasks. The 
former requires the patient to repeat a series of digits read aloud by 
the examiner (normally, patients can repeat a series of at least five 
digits). The latter tests the patient’s ability to sustain his or her at- 
tention over time; the patient is asked to signal each time the letter 
A occurs in a series of letters read aloud by the examiner. The test 
continues for at least 1 minute. Lapses of attention result in errors 
of omission. Some patients perform these elementary tests satisfac- 
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torily but fail more complex attentional tests such as mental control 
(repeating the months of the year in reverse order), response inhibi- 
tion (as required by the Stroop Color-Word Interference Test, in 
which the patient must read aloud the color in which a word is 
printed rather than the word itself), and divided attention (such as 
consonant trigrams, which require the patient to memorize three let- 
ters, then count backward serially, and then repeat the three letters). 

Environmental dependency is evident with frontal lobe dys- 
function and may reflect attentional and motivational abnormali- 
ties. The patient’s attention is inappropriately dominated by 
environmental stimuli. For example, when patients with dorsolat- 
eral prefrontal dysfunction are asked to set the hands of a clock to 
read 11:10, they may put one hand on the 11 and one on the 10. The 
10 is an environmental stimulus that attracts their attention and cre- 
ates an erroneous behavior. Imitative behavior emerges when the 
patient imitates the actions of others; utilization behavior refers to 
the patient’s forced use of environmental objects even in inappro- 
priate circumstances. 

Mood changes are common with dorsolateral prefrontal le- 
sions. Approximately 60% of patients with acute lesions in this area 
have depressive symptoms. Half of the patients have a major de- 
pressive episode, and half have a minor or dysthymic-type depres- 
sion. Anxiety frequently accompanies the depression in patients 
with lesions affecting the frontal cortex. Studies with positron- 
emission tomography (PET) demonstrate that patients with idio- 
pathic depression have reduced metabolism in this region compared 
with nondepressed patients. Obsessive-compulsive disorder (OCD) 
occurs in patients with degenerative diseases affecting the dorso- 
lateral convexity (e.g., frontotemporal dementias such as Pick’s 
disease); these behaviors may be physiologically related to the al- 
terations in subcortical structures that accompany many frontal de- 
generative syndromes. Delusions and hallucinations are uncommon 
with dorsolateral prefrontal dysfunction unless other brain regions 
also are affected. 

If the lesion or disease affecting the dorsolateral convexity ex- 
tends sufficiently posterior to affect the premotor area of the left 
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hemisphere, Broca’s aphasia is present (discussed in Chapter 6). A 
similarly placed lesion in the right hemisphere produces an aproso- 
dia, as evidenced by diminished inflection of spontaneous speech. 
A lesion affecting the motor strip produces a contralateral hemi- 
paresis with increased muscle stretch reflexes and an extensor re- 
sponse of the great toe with stimulation of the plantar surface of the 
foot (Babinski sign). The weakness is most marked in the extensor 
muscles of the arm (e.g., deltoid, triceps, brachioradialis; resulting 
in a tendency to keep the arm flexed) and in the flexor muscles of 
the leg (iliopsoas, hamstrings, peroneals; producing an extensor 
posture of the leg). When the frontal eye field is affected unilater- 
ally, the patient has ipsilateral gaze deviation or gaze preference 
directed toward the side of the lesion. Prefrontal lesions can also 
produce contralateral neglect, usually manifested by a lack of action 
directed into the neglected space (hemi-inintention, or a tendency 
not to direct motor activity into the neglected hemispace). 


Orbitofrontal Syndrome 


The orbitofrontal syndrome is the most dramatic of all frontal lobe 
disorders. Individuals with previously normal behavior are trans- 
formed by the prefrontal lesion. The predominant behavioral 
change is social disinhibition; lack of interpersonal restraint is man- 
ifested in a myriad of ways. Patients with this syndrome ignore so- 
cial conventions and exhibit undue familiarity, talking to strangers 
and touching or fondling others without permission. They are tact- 
less in conversation and may make uncivil or lewd remarks. They 
are impulsive, responding immediately and unpredictably to chang- 
ing environmental circumstances. They lack empathy and are un- 
sympathetic to the needs of others. They lack conscientiousness and 
fail to complete assigned tasks. They are unconcerned about the 
consequences of their behavior and may engage in activities that en- 
danger themselves or others. Risk assessment is poor. These pa- 
tients have been labeled “pseudopsychopathic” because of the 
similarity of some of their behaviors to those of individuals with an- 
tisocial personality disorders. 
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Mood alterations also accompany the orbitofrontal syndrome. 
Lability and irritability are the most common changes. Patients rap- 
idly shift from happiness (often a vacuous ebullient euphoria) to 
anger or sadness. Mood changes are rarely sustained, and anger can 
often be relieved by redirecting the patient’s attention to some new 
activity. Hypomania or mania may accompany orbitofrontal dys- 
function, particularly if the lesion affects the right hemisphere. 

Orbitofrontal syndromes are common in frontotemporal de- 
mentia, in posttraumatic encephalopathy, and after rupture of ante- 
rior communication artery aneurysms. Studies of brain metabolism 
have shown abnormalities affecting this region in a variety of be- 
havioral disorders. Orbitofrontal glucose metabolism is increased 
in patients with idiopathic OCD. Metabolism in this region is de- 
creased in patients with Parkinson’s disease and depression and in 
patients with Huntington’s disease and depression compared with 
nondepressed individuals with these movement disorders. 

The elementary neurological examination of patients with the 
orbitofrontal syndrome reveals few abnormalities. Olfaction may 
be impaired because of the proximity of the olfactory nerves, bulbs, 
and tracts to the inferior orbitofrontal surface. Intellectual changes 
are notably absent in patients with lesions limited to the orbito- 
frontal cortex. Language, memory, and visuospatial skills are unaf- 
fected, although distractibility, irritability, and failure to cooperate 
may compromise test performance. 


Medial Frontal Syndrome 


The medial frontal syndrome is marked by apathy. The apathy has 
emotional, cognitive, and motor dimensions. Emotionally, the apa- 
thetic individual is unmotivated to initiate new tasks; there is a disin- 
terest in establishing or accomplishing goals. There is little that excites 
or stimulates the individual; mood changes may include an emotional 
emptiness or “eutonia,” an unrealistic feeling of well-being. Cogni- 
tively, the apathetic individual fails to formulate or implement plans 
and activities; there is a loss of generative thought. Slowing of cogni- 
tion may be evident. The patient with a left unilateral lesion may have 
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transcortical motor aphasia (see Chapter 6) characterized by transient 
mutism recovering to a nonfluent verbal output with preserved repeti- 
tion and comprehension. Contralateral neglect may occur in the period 
immediately after onset of an acute cingulate lesion. Motorically, apa- 
thetic individuals have reduced activity. They may sit for long periods 
without participating in conversation or activities. In the most extreme 
form of apathy, the syndrome of akinetic mutism, the individual is 
awake but motionless and mute. Such individuals will eat if fed, and 
they may occasionally move or speak briefly. They are not paralyzed, 
and the syndrome must be distinguished from locked-in syndrome 
(paralysis of all limbs secondary to a pontine lesion) and catatonia. 

Frontal lobe disorders producing the apathetic syndrome in- 
volve the medial frontal region, particularly the anterior cingulate 
cortex. The syndrome of akinetic mutism occurs transiently in pa- 
tients with unilateral medial frontal lesions; permanent akinetic 
mutism is observed with bilateral medial frontal dysfunction. Apa- 
thy also occurs in patients with lesions of the caudate nucleus, glo- 
bus pallidus, and thalamus; these are member structures of the 
medial frontal—subcortical circuit (see Chapter 2, Figure 2-3). Ap- 
athy is prominent in frontotemporal dementia, Alzheimer’s disease, 
and progressive supranuclear palsy. 

Relatively few abnormalities of neuropsychological function 
or of the elementary neurological examination accompany medial 
frontal lobe lesions. A grasp reflex is commonly present and may 
be one of three types: contact grasp, elicited by placing the exam- 
iner’s hand in the palm of the patient’s hand; traction grasp, elicited 
by slowly withdrawing the examiner’s hand from the patient’s hand 
along the palmar surface; and magnetic grasp, elicited by touching 
the back of the patient’s hand and producing a following response 
as the examiner lifts his or her hands vertically. Neuropsychologi- 
cally, patients with medial frontal lesions may exhibit abnormalities 
on the go-no go test, echoing the examiner’s actions instead of fol- 
lowing instructions. (For example, when the patient is asked to hold 
up two fingers when the examiner holds up one finger and to make 
no response when the examiner holds up two fingers, the patient 
exhibits echopraxia, reproducing the examiner’s movements.) 
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Cingulectomy or cingulotomy ameliorates chronic pain, OCD, 
depression, anxiety, and aggression. The wide range of disorders 
affected by cingulate interruptions suggests that the cingulate par- 
ticipates in many behaviors, perhaps by amplifying associated emo- 
tional intensity. 


Frontal Lobe Dysfunction Associated 
With White Matter Injury 


In addition to the three principal prefrontal syndromes described 
above, alterations attributable to disorders of the frontal white mat- 
ter also occur. These alterations may be seen with demyelinating 
(e.g., multiple sclerosis), ischemic (e.g., Binswanger’s disease), or 
compression (e.g., normal-pressure hydrocephalus) syndromes. 
Gait abnormalities commonly accompany disorders involving the 
frontal white matter. The most typical gait change has been called 
“Jower-half parkinsonism” and comprises reduced step height and 
limited stride length. A foot grasp reflex may be present, producing 
a magnetic-type sticking of the foot to the floor. Poor balance and 
retropulsion may be evident. Urinary and occasionally fecal incon- 
tinence may be present. 


E DISEASES OF THE FRONTAL LOBES 


Table 5-2 lists the major disorders that affect the frontal lobes and 
notes the frontal regions most likely to be affected by each process. 
These disorders are discussed in more detail in other chapters of this 
volume. 


84 


TABLE 5-2. 


Disorders of the frontal lobes 


Class of disorder and examples Frontal region affected 


Degenerative 

Pick’s disease 

FTD without Pick bodies 

ALS with dementia 

Alzheimer’s disease 

Dementia with Lewy bodies 
Vascular 

Anterior cerebral artery occlusion 

Anterior cerebral artery aneurysm 

rupture 

Middle cerebral artery occlusion 

Binswanger’s disease 
Traumatic 

Closed head injury 


Penetrating injury 
Demyelinating 
Multiple sclerosis 


Metachromatic leukodystrophy 
Marchiafava-Bignami disease 
Neoplastic 
Meningioma 
Subfrontal 
Convexity 
Falcine 
Glioblastoma, oligodendroglioma, 
metastasis 
Infectious 
Creutzfeldt-Jakob disease 
Syphilis 
Herpes encephalitis 
Inflammatory 


Prefrontal 
Prefrontal 
Prefrontal 
Prefrontal (usually severe changes late) 
Prefrontal 


Medial frontal 
Orbitofrontal 


Lateral convexity 
Hemispheric white matter 


Orbitofrontal contusion, diffuse axonal 
injury to white matter fibers 
Local and diffuse 


White matter (especially 
periventricular) 

White matter (begins frontally) 

Corpus callosum (anteriorly) 


Orbitofrontal 

Lateral convexity 

Medial frontal 

Local with diffuse edema 


Focal onset with rapid spread 
Prefrontal 
Orbitofrontal and temporal 


Systemic lupus erythematosus and Diffuse 


other inflammatory disorders 


Note. 


ALS=amyotrophic lateral sclerosis; FTD=frontotemporal dementia. 
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APHASIA AND 
RELATED SYNDROMES 


This chapter addresses disorders of verbal output including aphasia, 
aprosodia, amusia, dysarthria, mutism, and reiterative speech dis- 
turbances such as stuttering, echolalia, and palilalia. In addition, 
neurobehavioral disorders occurring with left-hemisphere dysfunc- 
tion and frequently observed in patients with aphasia (apraxia, acal- 
culia, Gerstmann syndrome) are described. The clinical features, 
anatomic correlates, and appropriate assessments and interventions 
appropriate for aphasias and related conditions are presented. Fun- 
damental to understanding aphasia and related syndromes is infor- 
mation regarding handedness, hemispheric specialization, and 
cerebral dominance. These concepts are discussed before the apha- 
sic disorders and other syndromes associated with left-hemisphere 
dysfunction are described. 


@ HEMISPHERIC SPECIALIZATION, CEREBRAL 
DOMINANCE, AND HANDEDNESS 


A uniquely well-developed aspect of human brain organization is 
hemispheric specialization. This refers to the asymmetric cerebral 
mediation of neuropsychological and behavioral functions. Cere- 
bral dominance refers to the corresponding principle that one hemi- 
sphere is usually superior to the other with regard to a specific task 
and is dominant for that function. Neither hemisphere is dominant 
for all functions; in general, the left hemisphere is dominant for 
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language-related tasks, and the right hemisphere is superior for 
visuospatial tasks. The left brain, however, has the capacity to me- 
diate some visuospatial functions, and the right brain has at least 
rudimentary language skills. Table 6—1 provides an overview of 
tasks with known asymmetric hemispheric demands. 

Anatomic asymmetries between the hemispheres have been 
identified. The hemispheres of most individuals include the follow- 
ing asymmetries: Sylvian fissures (more horizontal on the left, 
more vertical on the right), larger occipital horn of the left lateral 
ventricle, longer left hemisphere, wider right frontal lobe, increased 
left cortical area in Broca’s area on the left, larger left pulvinar, and 
asymmetric decussation (fibers descending from the left brain cross 
first) in the cerebral medulla. The anatomic differences are rela- 
tively modest compared with the marked functional differences be- 
tween the hemispheres. 


TABLE 6-1. Skills and abilities mediated asymmetrically by 
the two hemispheres 


Left hemisphere 
Propositional speech 
Language comprehension 
Naming 
Reading 
Writing 
Praxis (skilled movements) 
Calculation 


Right hemisphere 
Facial discrimination 
Facial recognition 
Depth perception 
Receptive affective prosody 
Executive affective prosody 
Music 
Constructional abilities 
Mental rotation of shapes 
Appreciation of humor 
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Handedness is related to cerebral dominance and is the most 
readily available means of assessing cerebral dominance for lan- 
guage. Ninety-nine percent of right-handed individuals have left 
cerebral dominance for language. Among left-handers, approxi- 
mately 70% are also left-brain dominant for language, 15% have 
language skills mediated primarily by the right hemisphere, and 
15% have bilateral representation of language. 


E APHASIA 


Aphasia refers to an impairment in linguistic communication pro- 
duced by brain dysfunction. It must be distinguished from other 
disorders of verbal output such as dysarthria, mutism, and the ab- 
normal language production of patients with formal thought disor- 
ders. Nine principal aphasia syndromes are recognized (Table 6-2); 
each of these has unique characteristics and occurs with brain dys- 
function in specific brain regions. The three main features that 
differentiate the aphasias are fluency of verbal output, ability to 
comprehend spoken language, and ability to repeat phrases stated 
by the examiner. The rules guiding localization provided here apply 
to right-handed adults. Left-handed individuals often have atypical 
patterns of hemispheric dominance and manifest less predictable 
clinical syndromes with brain lesions. Children often have nonflu- 
ent verbal output regardless of lesion location. 

Fluency refers to the flow of spontaneous speech. Aphasias are 
either fluent or nonfluent. Fluent aphasias are characterized by nor- 
mal or increased rate of speech, preserved speech melody, normal 
phrase length, preserved grammatical constructions (minor gram- 
matical errors may occur), empty speech with impoverished infor- 
mation content, and the presence of paraphasic errors. Paraphasias 
may be phonemic (substitution of a single phoneme or syllable), 
verbal (substitution of one word for another), or neologistic (pro- 
duction of novel words that have no meaning). Wernicke’s, anomic, 
conduction, thalamic, and transcortical sensory aphasias are all flu- 
ent. Fluent aphasias occur with post-Rolandic lesions sparing the 
anterior hemispheric regions. 


TABLE 6-2. Characteristics of the aphasia syndromes 


Syndrome Fluency Comprehension Repetition Localization in left hemisphere 
Wernicke’s Fluent Impaired Impaired Posterior superior temporal 

Transcortical sensory Fluent Impaired Intact Angular gyrus 

Thalamic* Fluent Impaired Intact Thalamus 

Conduction Fluent Intact Impaired Arcuate fasciculus 

Anomic Fluent Intact Intact Anterior temporal; angular gyrus 

Broca’s Nonfluent Intact Impaired Inferior frontal 

Transcortical motor Nonfluent Intact Intact Medial frontal or superior to Broca’s area 
Global Nonfluent Impaired Impaired Wernicke’s and Broca’s areas 

Mixed transcortical Nonfluent Impaired Intact Lesions of transcortical motor and 


transcortical sensory aphasias 


*Thalamic aphasia is usually distinguished from transcortical sensory aphasia associated with cortical lesions by the onset with mut- 


ism, co-occurring dysarthria, and prominent hemiparesis. 
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Nonfluent aphasias feature sparse, effortful verbal output with 
reduced amount of speech, short phrase length, abnormal prosody 
(rhythm and melody of speech), and agrammatism (loss of short 
grammatical “functor” words such as fo, in, and then). There is rel- 
ative preservation of the informational content of speech, and there 
are few paraphasic errors; dysarthria may be present. Global, Broca’s, 
transcortical motor, and mixed transcortical aphasias are nonfluent. 
Nonfluent aphasias are associated with lesions that involve the pre- 
Rolandic brain regions. 

Comprehension of spoken language is assessed by asking the 
patient to follow commands, decipher yes-and-no questions, and re- 
spond to sentences with complex grammatical constructions. Com- 
mands frequently request a pointing response (“point to the ceiling,” 
“point to the door and then to the ceiling,” “point to your nose, your 
wrist, and your chin”). Yes-and-no questions assess the patient’s 
ability to understand language content and grammar (“Are the lights 
in this room on?” “Do you put your shoes on before your socks?” 
“Do you have your lunch before your breakfast?”). More complex 
questions can also be formulated, such as “Is my wife’s brother a 
man or a woman?” and “Tf a lion and a tiger were in a fight and the 
lion was killed by the tiger, which animal was dead?” Comprehen- 
sion is impaired (not necessarily completely absent) in patients with 
lesions that involve Wernicke’s area and the angular gyrus region 
and is preserved in patients with lesions that spare these areas. 

Repetition is evaluated by asking the patient to repeat words, 
phrases, and sentences. The examination begins by asking the pa- 
tient to repeat single words to ensure that the patient understands 
the task (“say after me ‘boy,’” “say ‘basketball player’”’). Then the 
patient is asked to repeat phrases (“no ifs, ands, or buts”) and sen- 
tences (“she went home early,” “the truck rolled over the stone 
bridge,” “the quick brown fox jumped over the lazy dog”). Repeti- 
tion is impaired in patients with lesions involving the structures 
abutting the Sylvian fissure (Wernicke’s, conduction, Broca’s, global 
aphasias) and is spared in patients with lesions removed from the 
peri-Sylvian area (anomic, transcortical motor, transcortical sen- 
sory, mixed transcortical, and thalamic aphasias). 
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Naming is impaired in all aphasic syndromes. Paraphasic nam- 
ing errors may be observed in fluent aphasic disorders. Errors in 
writing generally reflect the disturbances observed in spontaneous 
speech. Reading comprehension is impaired in most patients with 
reduced auditory comprehension; reading aloud is impaired in 
Wernicke’s, Broca’s, conduction, global, and mixed transcortical 
aphasias. Singing, automatic speech (reciting the alphabet or count- 
ing), and cursing are preserved in many aphasias, even those with 
severe verbal output disturbances. 

Aphasias occur with a wide variety of neurological disorders 
that affect the left hemisphere such as stroke, tumors, trauma, infec- 
tions (herpes encephalitis, Creutzfeldt-Jakob disease, abscesses), 
and degenerative diseases such as Alzheimer’s disease and fronto- 
temporal lobar dementias including primary progressive aphasia 
and semantic dementia. 

In addition to the bedside tests described above, formal apha- 
sia evaluations can be performed by speech and language therapists 
or neuropsychologists. Magnetic resonance imaging (MRI) is the 
optimal technique for demonstrating focal brain lesions associated 
with aphasia. Computed tomography (CT) will reveal most aphasia- 
producing lesions. Positron-emission tomography (PET) and single 
photon emission computed tomography (SPECT) usually reveal 
areas of functional impairment that are larger than the structural le- 
sions demonstrated by MRI and CT in aphasic patients. 

Patients with acute aphasias secondary to stroke or trauma 
may be helped by speech and language therapy and should be re- 
ferred to a speech therapist for evaluation and construction of a 
treatment program. 


E ALEXIAS AND AGRAPHIAS 


Alexia refers to an acquired inability to read and agraphia to an ac- 
quired inability to write. These terms are not applicable to illiterate 
individuals who never developed significant reading and writing 
skills. Three alexias are recognized. Alexia with agraphia occurs 
with lesions of the left angular gyrus. The patients cannot read or 
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write and are not aided by spelling the words aloud. They perform 
as if truly illiterate. Alexia without agraphia is observed with le- 
sions of the medial left occipital cortex and the splenium of the cor- 
pus callosum or lesions of the left lateral geniculate body and 
splenium of the corpus callosum. The patients can often understand 
written words by spelling the words aloud. Frontal alexia occurs 
with lesions of the left frontal lobe, and most patients with frontal 
alexia have Broca’s aphasia. The reading deficit of frontal alexia 
involves an inability to name individual letters and disturbed com- 
prehension of written language contingent on grammatical con- 
structions and accurate interpretation of functor words (e.g., “put 
the red circle on top of the blue square”). 

Agraphia occurs in several circumstances including linguistic, 
spatial, apractic, and motor disturbances. Linguistic agraphias oc- 
cur in all aphasias, as a part of the Gerstmann syndrome and the an- 
gular gyrus syndrome (discussed later in this chapter), and in the 
syndrome of alexia with agraphia (described above). In aphasia, 
the written output mirrors the patient’s spontaneous verbalizations. 
Anterior lesions result in nonfluent agraphia with agrammatism, 
whereas posterior lesions are associated with fluent agraphias char- 
acterized by written paraphasias and relative preservation of syntax. 

Spatial agraphias are common with lesions of the posterior 
right hemisphere. The patient neglects the left side of the page, 
there is a gradually enlarging margin on the left, letters are omitted 
or repeated, and the spacing of the words and letters is uneven. 

Apractic agraphia is a disorder of orthography that is manifest 
in spite of normal sensorimotor function and intact letter and word 
knowledge. Patients can type normally, establishing the integrity of 
their linguistic and motor functions. Manual writing, including 
copying letters produced by others, is disrupted. Lesions of the left 
superior parietal region have been associated with the syndrome. 

Mechanical agraphias accompany motor disorders that affect 
the limbs and are described in patients with parkinsonism (micro- 
graphia), choreas, dystonic disorders (writer’s cramp), and cerebellar 
syndromes. Action tremors disrupt writing, and some tremors are 
elicited virtually only by the act of writing (primary writing tremors). 
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E APROSODIA 


Prosody refers to the melodic, intonational, and inflectional as- 
pects of speech. Much of the informational content of speech is 
conveyed through prosody rather than through its propositional 
(verbal) components. Prosody plays a role in dialect (regional vari- 
ations in word pronunciation), linguistic communication (e.g., dif- 
ferentiating a statement from a question), conveyance of attitude 
(e.g., Sarcasm), and portrayal of emotion (e.g., sadness, anger). 
Prosody has executive and receptive aspects. Executive prosody 
refers to the patient’s ability to produce prosodically accurate utter- 
ances; receptive prosody refers to the patient’s ability to com- 
prehend the prosodic aspects of another’s speech (e.g., deduce the 
individual’s emotional state). Linguistic prosody is affected by left- 
hemisphere lesions, whereas affective and emotional prosody is 
impaired by right-hemisphere and basal ganglia lesions. Gesture is 
usually reduced in patients with affective dysprosody, and panto- 
mime is impaired in patients with linguistic dysprosody. Damage 
to the region of the right hemisphere equivalent to Broca’s area pro- 
duces an executive affective aprosodia; injury to the right-hemi- 
sphere equivalent of Wernicke’s area produces a receptive affective 
aprosodia. 

Executive prosody is assessed by asking the patient to state a 
neutral sentence (e.g., “I’m going to the store”) with inflections de- 
noting anger, happiness, surprise, and sadness. Prosodic compre- 
hension is evaluated by asking the patient to identify which emotion 
is present as the examiner says the sentence with each of the four 
different inflections. 

Patients with executive aprosodia have great difficulty com- 
municating their feelings, and their emotional distress may be 
underestimated. Children who sustain right-hemisphere injuries 
depriving them of the ability to communicate their own emotions 
or to comprehend the emotions of others may develop an asocial or 
schizoid demeanor. 
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E AMUSIA 


The amusias encompass syndromes characterized by loss of ability 
to sing (executive amusia) and to recognize or appreciate features 
of heard music (receptive or sensory amusia). Several brain regions 
are involved in the processing of musical stimuli. Lesions of the 
right temporal lobe impair appreciation of timbre, pitch, and inten- 
sity as well as tonal memory. Lesions of the right frontal lobe impair 
tonal processing. In contrast, left anterior hemispheric lesions tend 
to produce rhythm disturbances. Changes in musical abilities re- 
semble those involving prosody: right temporal lesions produce pri- 
marily receptive musical and prosodic deficits, whereas right and 
left frontal injuries impair different aspects of executive musical and 
prosodic abilities. The right temporal lobe has a greater role in pro- 
cessing unfamiliar melodic sequences, and the left temporal lobe 
has a greater role in processing familiar sequences. 


E DYSARTHRIA 


Dysarthria refers to impairment of the motor aspects of speech. 
Dysarthria results from loss of speed, coordination, or strength, pro- 
ducing abnormalities of speech articulation, phonation, or timing. 
Flaccid, spastic, ataxic, hypokinetic, hyperkinetic, and dystonic 
dysarthrias are recognized. Flaccid dysarthrias result from lower 
motor neuron, peripheral nerve, and muscular disorders and are 
characterized by a breathy, hypernasal sound quality with imprecise 
consonants. Spastic dysarthrias feature slow speech, strained-strangled 
voicing, and a monotone execution. Spastic dysarthrias occur with 
upper motor neuron disease and are associated with an exaggerated 
gag reflex, brisk muscle stretch reflexes, and pseudobulbar palsy. 
Ataxic dysarthrias include abnormal rhythm and timing of speech 
with abnormal sound stress patterns. They occur with diseases of 
the cerebellum and of the cerebellar tracts in the midbrain. Hypo- 
kinetic dysarthrias occur in parkinsonian syndromes and evidence 
reduced speech volume, reduced syllable stress, variable rate, and 
monotone output. Festination of speech (speaking with increasing 
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rapidity) may occur. Hyperkinetic and dystonic dysarthrias are 
present in choreiform and dystonic disorders. They are notable for 
distorted sounds, inappropriate silences, respiratory irregularities, 
loudness variations, imprecise consonants, and slow rate. Dystonic 
dysarthrias have a strained-strangled speech quality. Dysphagia 
may accompany any of the dysarthrias and can be life threatening if 
aspiration occurs. Dysarthria may improve with speech therapy, 
and patients should be referred to a speech therapist for evaluation 
and treatment. 


E MUTISM 


Mutism is the inability or unwillingness to speak, resulting in an ab- 
sence or marked paucity of verbal output. Mutism usually refers to 
a complete or nearly complete absence of speech and nonverbal ut- 
terances. Mutism has a wide differential diagnosis, occurring in 
both neurological and psychiatric disorders (Table 6-3). 

Assessment of the mute patient must include a careful review 
of the neurological and psychiatric history if available, as well as a 
thorough examination to detect evidence of focal neurological dys- 
function, catatonia, previous psychiatric treatment (e.g., tardive 
dyskinesia), or trauma. An Amytal interview may be helpful in 
some cases, particularly if a conversion reaction with mutism is sus- 
pected. 


E REITERATIVE SPEECH DISTURBANCES 


Reiterative speech disturbances include stuttering, palilalia, echola- 
lia, logoclonia, and perseveration. In addition, there are more com- 
plex repetitive disorders in which the patient repeats the same story 
again and again. Stuttering may be congenital or acquired. Acquired 
stuttering occurs with lesions of either hemisphere that involve the 
basal ganglia or frontal lobe white matter of the internal capsule. 
Stuttering may occur transiently in the course of recovery from apha- 
sia and also is observed in basal ganglia disorders including Parkin- 
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TABLE 6-3. Differential diagnosis of mutism 


Psychiatric conditions 

Depression with catatonia 

Schizophrenia with catatonia 

Conversion disorder 
Developmental conditions 

Selective mutism (e.g., mute only while at school) 

Absence of speech development (developmental delay, autism, deafness) 
Neurological disorders 

Acute phase of a nonfluent aphasia (see Table 6-2) 

Pseudobulbar palsy 

Acute phase of aphemia* 

Akinetic mutism 

Frontal lobe syndromes with marked abulia 

Postictal state after a generalized or partial seizure 

Herpes encephalitis 

Posttraumatic encephalopathy 
Medical conditions 

Drug or alcohol intoxication 

Neuroleptic effect 

Metabolic encephalopathies (delirium) 

Hypothyroidism 
*Aphemia is a syndrome of acute mutism followed by recovery to a hypophonic, 
breathy verbal output without aphasia; it is produced by a small lesion of Broca’s 
area. 


son’s disease. Stuttering involves repetition of the initial or an 
internal phoneme of a word. Patients with acquired stuttering have 
less frustration and grimacing than congenital stutterers. Other 
speech characteristics of stutterers include increased pause time, 
syllable prolongations, fast speech rate, and aprosodia. Palilalia re- 
fers to repetition of spontaneous utterances. It is manifest by repe- 
tition of the final phrase or last few words of a phrase (e.g., “I had 
eggs for breakfast, for breakfast, for breakfast”). It occurs in ad- 
vanced stages of cortical dementias and in basal ganglia disorders. 
Echolalia is a syndrome featuring repetition of words and phrases 
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that the patient hears from others (e.g., when greeted with “Hello, 
Mr. Brown” the patient may echo “Hello, Mr. Brown”). Echolalia 
occurs in patients with advanced cortical dementias, basal ganglia 
disorders, Gilles de la Tourette’s syndrome, mental retardation 
syndromes, and schizophrenia. Logoclonia is the term applied to 
repetitions limited to the final phoneme or two of a word (e.g., 
“Methodist Episcopal-copal-copal” or “hopping hippopotamus- 
amus-amus”). Logoclonia is particularly prominent in general pare- 
sis resulting from syphilitic encephalitis but can occur in patients 
who exhibit palilalia or echolalia. Verbal perseveration, which oc- 
curs most often in patients with fluent aphasia, is marked by the fre- 
quent reappearance of the same word in the patient’s spontaneous 
speech. The gramophone syndrome is a disorder characterized by 
the repetition of a greeting or story. Each time the story is told, it is 
repeated in the same way regardless of whether the listener has 
heard it before. The syndrome occurs in frontotemporal dementias 
such as Pick’s disease. The speech of schizophrenic patients is often 
characterized by the tendency to return to the same themes, but 
these discussions lack the rigid stereotypy of the gramophone syn- 
drome. 


E APRAXIA 


Three varieties of apraxia are recognized: limb-kinetic apraxia, 
ideomotor apraxia, and ideational apraxia. Limb-kinetic apraxia re- 
fers to the loss of dexterity and coordination of distal limb move- 
ments that cannot be accounted for by weakness or sensory loss. 
The impairment is evident in pantomime, imitation, and use of ob- 
jects. It occurs contralateral to a hemispheric lesion. 

Ideomotor apraxia refers to the inability to perform learned 
movement on command when the disturbance cannot be attributed 
to abnormalities of strength, coordination, sensory loss, or impaired 
comprehension. The defect is most obvious when pantomiming the 
use of objects (e.g., comb, toothbrush, lipstick, hammer, saw); how- 
ever, it remains after the movement has been demonstrated by the 
examiner and the patient attempts to imitate the movement and may 
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be evident even when the patient tries to use the object itself. Errors 
include abnormal sequencing of movement with perseveration of 
components of the movements, poor positioning of the limb with 
regard to the imagined object during pantomime, and impaired ex- 
ecution of the object-related movement. 

Three types of ideomotor apraxia are recognized (Table 6—4). 
Parietal apraxia occurs with lesions of the inferior parietal region 
and underlying fibers of the arcuate fasciculus. Both limbs are 
apraxic, and the patient usually has conduction aphasia; typically 
there is no associated hemiparesis. Sympathetic apraxia is a syn- 
drome comprising apraxia of the left limbs in a patient with a right 
hemiparesis and Broca’s aphasia. It occurs with lesions of the left 
frontal lobe. Callosal apraxia is characterized by apraxia of the 
left limbs only. There is no aphasia or hemiparesis. The correspond- 
ing lesion is in the fibers of the anterior corpus callosum. 

Most patients with limb apraxia will also evidence buccal- 
lingual apraxia with difficulty executing oral and facial movements 
on command (e.g., “stick out your tongue,” “blow out a match,” 
“sniff a flower,” “cough’’). These apraxic syndromes are less predict- 
able in left-handed individuals than in right-handed ones; left-hand- 
ers are right dominant for praxis regardless of which hemisphere is 
dominant for language. Apraxia in right-handed individuals is al- 
most always associated with a left-hemisphere lesion, but only about 
half of aphasic patients exhibit apraxia, which suggests that the right 
hemisphere compensates more readily for apraxia than for aphasia. 


TABLE 6-4. Characteristics of ideomotor apraxia 


Type of Lesion Apraxic 
apraxia location limbs Hemiparesis Aphasia 
arcuate left 
fasciculus 
Sympathetic Frontal lobe Left Right Broca’s 
Callosal Anterior callosal Left None None 


fibers 
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Ideational apraxia is a syndrome that features loss of the abil- 
ity to pantomime the execution of an act that requires multiple steps 
to complete. For example, patients cannot demonstrate how they 
would fold a letter, place it in an envelope, seal it, place a stamp, and 
address the envelope. Pantomiming other complex acts is similarly 
compromised (e.g., filling and lighting a pipe, filling a pitcher and 
pouring a glass of liquid). This unusual disorder occurs in patients 
with diffuse brain injuries and dementia. 


E ACALCULIA 


Three types of acalculia have been described. The first occurs with 
lesions of the posterior left hemisphere that produce fluent aphasia 
and paraphasic errors. When the paraphasic intrusions affect num- 
bers, the patient substitutes one number for another, making accu- 
rate computation impossible. The second occurs with lesions of the 
angular gyrus region and is a true anarithmetria with disruption of 
primary calculation concepts (addition, subtraction, division, mul- 
tiplication). The third is observed in patients with lesions of the pos- 
terior right hemisphere and reflects compromised spatial abilities, 
disrupting proper alignment of numbers and subverting multiple- 
digit manipulations. 


E GERSTMANN AND ANGULAR 
GYRUS SYNDROMES 


Gerstmann syndrome consists of agraphia, acalculia, right-left dis- 
orientation, and finger agnosia. Many patients have a mild con- 
structional disturbance. Agraphia and acalculia are demonstrated 
easily with tests of writing and arithmetic. Right-left disorientation 
may be subtle and should be assessed by asking the patient to touch 
his or her own right and left limbs, to touch his or her right or left 
side with the opposite limb, and finally to indicate which is the cli- 
nician’s right and left as the clinician faces the patient. The last test 
requires the patient to make a mental reversal of right and left. Fin- 
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ger agnosia, if severe, can be shown by asking the patient to name 
his or her own fingers or to indicate fingers named by the examiner. 
If the disturbance is more subtle, it can be demonstrated by asking 
the patient to show on one hand the finger equivalent to that touched 
by the examiner on the other hand held out of the patient’s sight or 
by asking the patient to state how many fingers are between two 
touched by the examiner while the patient’s eyes are closed. Gerst- 
mann syndrome reliably indicates the presence of a left angular 
gyrus lesion when all elements of the syndrome are simultaneously 
present. Individually, the components of the syndrome can be seen 
with lesions of other brain regions and do not imply the presence of 
a lesion of the angular gyrus. 

Angular gyrus syndrome occurs with lesions of the left angular 
gyrus; the lesions are generally larger than those producing Gerst- 
mann syndrome. Angular gyrus syndrome includes all elements of 
the Gerstmann syndrome plus a constructional disturbance, alexia, 
anomia, parietal-type ideomotor apraxia, and verbal memory dis- 
turbance. The syndrome may be mistaken for Alzheimer’s disease 
because there are multiple cognitive abnormalities and no motor 
deficits. 


E DISCONNECTION SYNDROMES 


Alexia without agraphia is an example of a disconnection syn- 
drome: the right occipital lobe perceives the information to be read, 
but the signal cannot be transferred to the left hemisphere because 
of the lesion of the corpus callosum. The left and right hemispheres 
are disconnected. Conduction aphasia (discussed earlier in this 
chapter) and sympathetic and callosal apraxias are other examples 
of disconnection syndromes. 
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VISUAL, VISUOSPATIAL, AND 
RIGHT-BRAIN DISORDERS 


Visuospatial function is critically important to human survival. The 
visuospatial environment requires constant assessment except during 
sleep. Perception, nonverbal memory, constructional activities, and vi- 
sual recognition of places, objects, and people are all critical aspects of 
visuospatial function. In this chapter, the principal visuospatial disor- 
ders are discussed, the associated lesions or causative disorders are 
presented, and appropriate interventions are described. Table 7—1 pre- 
sents a classification of the major visuospatial disturbances. Visuospa- 
tial impairment is most severe with right-brain dysfunction, and right- 
hemisphere injury also causes a variety of neuropsychiatric symp- 
toms. These associated neuropsychiatric conditions also are described. 


E VISUOPERCEPTUAL DISORDERS 


Visual connections begin with photo and color receptors in the ret- 
ina and traverse the optic nerve. Fibers mediating vision from the 
medial region of each retina cross in the optic chiasm. Crossed and 
uncrossed fibers travel in the optic tract to the lateral geniculate 
body, where fibers synapse with geniculocalcarine fibers projecting 
to the occipital cortex. Fibers carrying visual information from the 
superior visual fields sweep anteriorly through the temporal lobe to 
the inferior sulcus of the occipital lobe; fibers carrying information 
from the inferior visual fields project posteriorly through the pari- 
etal lobe to the superior sulcus of the occipital lobe. 
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TABLE 7-1. Classification of visuospatial 
disorders 


Visuoperceptual disorders 
Monocular blindness 
Homonymous hemianopsia 
Achromatopsia 
Cortical blindness 
Simultanagnosia 
Balint’s syndrome 
Impaired depth perception 
Visual discrimination disorders 
Impaired matching of lines of identical angles 
Impaired matching to unfamiliar faces 
Discrimination (disambiguation) of embedded figures 
Matching of complex visual patterns 


Visual recognition disorders 
Prosopagnosia 
Environmental agnosia 
Visual object agnosia 
Color agnosia 
Finger agnosia 
Visuospatial attention disorders 
Neglect syndromes and anosognosia 
Unilateral neglect 
Anosognosia 
Anosognosic syndromes 
Symbol or figure-cancellation abnormalities 


Body-spatial disorientation 
Dressing disturbances 
Body-garment disorientation 
Unilateral neglect 
Multiple layering 
Impaired visual determination of vertical when one’s body is not vertical 
Impaired map reading 
Impaired route finding 
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TABLE 7-1. Classification of visuospatial 
disorders (continued) 


Constructional disorders 
Copying deficits 
Drawing abnormalities 
Visuospatial cognition and memory disorders 
Visuospatial cognition deficits 
Impaired visual synthesis and organization 
Impaired mental rotation 
Impaired strategy for complex constructions 
Poor nonverbal fluency 
Defective revisualization (Charcot-Wilbrand syndrome) 
Visual memory disturbances 
Nonverbal recall and recognition disorders 
Reduplicative paramnesia 
Right-left disorientation 


Perception refers to the ability to sense a stimulus regardless 
of whether the stimulus is recognized. Recognition of a stimulus is 
a sequential process that begins with perception and progresses 
through stages of increasing refinement. Interruption of this process 
at different stages results in different types of clinical deficits. Lesions 
of the eye or the optic nerve produce ipsilateral blindness (partial or 
total); lesions behind the optic chiasm result in homonymous visual 
field defects; pathological changes in the inferior calcarine cortex 
produce achromatopsia (central color blindness); medial occip- 
itotemporal lesions of the right hemisphere are associated with 
prosopagnosia (defective recognition of familiar faces) and envi- 
ronmental agnosia (impaired recognition of familiar places); and 
bilateral lesions of the medial occipitotemporal cortex or inferior 
longitudinal fasciculi cause visual object agnosia. 


Monocular Blindness 


Ocular disorders—including diseases of the lens (cataracts), retina, 
or macula—produce total or partial blindness of the involved eye. 
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Likewise, diseases of the optic nerve (such as glaucoma affecting 
the nerve head, ischemic optic neuritis, and optic neuritis) produce 
unilateral blindness ipsilateral to the lesion. Pupillary responses are 
usually compromised in diseases of the eye and optic nerve because 
there is diminished light conduction, and this sign may help distin- 
guish blindness as a manifestation of ocular or neurological disease 
from feigned blindness or blindness as a manifestation of a conver- 
sion reaction. In addition, patients with conversion disorders or who 
are malingering have intact optokinetic nystagmus (nystagmus that 
is normally induced by passing a striped cloth in front of the eyes of 
a sighted person). Table 7-2 presents characteristics that aid in dis- 
tinguishing among different types of blindness. 

Acute optic neuritis may produce edema of the nerve head; this 
can be identified by ophthalmoscopy and must be distinguished 
from papilledema associated with raised intracranial pressure. Visual 
acuity is compromised in the former and spared in the latter. 


TABLE 7-2. Characteristics of blindness of different 


etiologies 
Blindness 
asa 
Prechiasmal Cortical conversion 
Characteristic lesion blindness symptom 
Direct pupillary reaction Absent Present Present 
Consensual pupillary Present* Present Present 
reaction 
Optokinetic nystagmus Absent Absent Present 
Visual evoked response Abnormal Abnormal Normal 


*A consensual pupillary response is present in blindness with prechiasmal lesions 
when the blindness is unilateral; bilateral prechiasmal blindness would eliminate 
the consensual response. 


Long-standing bilateral blindness may result in pendular nys- 
tagmus with spontaneous to-and-fro movements of the eyes. Visual 
hallucinations (“‘release” hallucinations) are not uncommon in pa- 
tients with ocular disorders and may be either formed or unformed. 


109 


Phosphenes (sudden flashes of light) often accompany retinal or 
optic nerve disease, and some patients may experience synesthesia 
characterized by phosphenes occurring in response to loud sounds 
or noises. 

Visual evoked responses are slowed in patients with optic nerve 
disease; they offer a means of documenting the presence of disease 
in patients with normal fundoscopic examinations. Visual evoked 
potentials may be slowed even when visual acuity is measurably 
normal and may be useful in establishing the presence of optic 
nerve disease in patients with suspected multiple sclerosis as other 
conditions affecting the optic nerves. 


Homonymous Hemianopsia 


Lesions of the optic tract, optic chiasm, geniculate nucleus of the 
thalamus, or the geniculocalcarine radiations produce homony- 
mous visual-field defects. Temporal lobe lesions are associated 
with asymmetric (incongruent) field defects; occipital lesions cause 
symmetric (congruent) defects. Lesions involving the entire radia- 
tion produce homonymous hemianopsias (usually with sparing of 
the central few degrees of vision), whereas lesions affecting only 
some of the fiber tracts produce quadrantanopsias or other incom- 
plete field defects. Pupillary responses are intact in patients with 
homonymous visual-field defects, and visual acuity is normal. Hal- 
lucinations are common in the period immediately after an injury to 
the geniculocalcarine radiations (e.g., in the first few days after a 
stroke) and may be unformed (lights), semiformed (tire track or her- 
ringbone patterns), or formed (complex scenes, animals, or people). 
The hallucinations are commonly confined to the area of the visual- 
field defect. 


Achromatopsia 


Achromatopsia refers to central color blindness. The patient loses 
the ability to distinguish color in the contralateral visual field. The 
associated lesions involve the cortex inferior to the calcarine fissure 
of the medial occipital lobe. There is often an associated partial 
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hemianopsia. The color blindness is difficult to demonstrate except 
when it is bilateral. Color blindness is assessed with color-naming 
tests, tests requiring sorting of colors by shades, and Ishihara 
pseudoisochromatic plates. 


Cortical Blindness 


Cortical or cerebral blindness occurs when bilateral lesions of the 
geniculocalcarine radiations or occipital cortex deprive the patient 
of all vision. Patients may be totally blind or may have sufficient re- 
sidual vision to distinguish light from darkness and to be able to 
count fingers. If there is sparing of central vision, patients may be 
able to see minimally by moving their heads to allow exploration of 
the environment through a tiny retained central visual field. These 
patients may see very small objects better than large objects because 
they can see small objects as a whole in their reduced visual field 
but must scan large objects. Pupillary responses are intact, but opto- 
kinetic nystagmus is lost. 

The most common cause of cortical blindness is occlusion of 
both posterior cerebral arteries with bilateral medial occipital in- 
farction. The lesions may be demonstrated by computed tomogra- 
phy (CT) or magnetic resonance imaging (MRI). Cortical blindness 
has occurred with diffuse cortical injuries such as anoxic insults. 

Anton’s syndrome consists of blindness with denial of blind- 
ness. Patients claim to see and even describe what they think they see 
but are inaccurate in the descriptions and can be shown to be blind. 
Anton’s syndrome occurs most commonly in patients with cortical 
blindness but may also occur in patients with other types of blindness 
when they are in acute confusional states or have dementia. Many 
patients with blindness due to bilateral posterior cerebral lesions are 
severely agitated even if they are unaware of their blindness. 


E SIMULTANAGNOSIA 


Agnosias are recognition deficits rather than perceptual distur- 
bances. Simultanagnosia is a misnamed exception. In this disorder, 
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when the patients are shown two objects simultaneously, they fail 
to perceive one of them. For example, when shown a figure consist- 
ing of a circle and a cross, they see the circle or the cross but not 
both; when shown a number drawn by juxtaposing many small 
numbers (for example the number 2 drawn by using many little 
number 3s), they see the number 2 or the number 3s but not both. 
The neurophysiological basis of this mysterious condition has not 
been determined, but it is most likely attributable to an abnormality 
of visual attention. Simultanagnosia typically occurs in patients 
with bilateral parietal lobe lesions. 

Simultanagnosia is often observed as part of Balint’s syn- 
drome. The latter consists of optic ataxia (the inability to touch 
objects accurately using visual guidance), sticky fixation (difficulty 
volitionally redirecting gaze), and simultanagnosia. 


E VISUAL DISCRIMINATION DISORDERS 


Impaired visual discrimination takes many forms, and each can be 
demonstrated with a specific discrimination task. Discrimination 
abnormalities include difficulty matching lines that subtend iden- 
tical angles, impaired matching of unfamiliar faces (e.g., similar 
faces with different emotional expressions or faces of the same in- 
dividual viewed from different angles), reduced discrimination 
(disambiguation) of overlapping figures, and impaired matching of 
complex visual patterns. These disorders are all more common with 
lesions of the posterior aspect of the right hemisphere than with le- 
sions elsewhere in the brain. 


E VISUAL RECOGNITION DISORDERS 
Prosopagnosia 


Prosopagnosia refers to the inability to recognize familiar faces. 
Visual perception is intact; the patient sees normally and can de- 
scribe the unrecognized face in detail. However, familiar faces, 
such as the faces of family members and famous people, cannot be 
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recognized, and the patient cannot deduce the individual’s identity 
without the aid of nonvisual clues. In some cases, specific facial 
features (moustache, glasses of a specific type) are used to facilitate 
recognition, but the patient is easily fooled if someone with similar 
characteristics appears. When the person’s voice is heard, recognition 
is usually immediate, demonstrating that nonvisual means of recog- 
nition and naming are intact. Tests of visual discrimination (e.g., 
matching faces photographed from two different angles and match- 
ing different faces with similar emotional expressions) are not nec- 
essarily compromised; facial recognition and facial discrimination 
are different neuropsychological capacities mediated by different 
processes and affected by lesions in different locations. 

Bilateral medial occipital lesions are present in many reported 
patients with prosopagnosia, but right unilateral regions appear to 
be sufficient to produce the syndrome. 


Environmental Agnosia 


Environmental agnosia is a clinical syndrome characterized by the 
inability to recognize familiar places. The patient sees normally and 
is able to describe the surroundings but has no sense of familiarity. 
Patients commonly adopt verbal strategies to compensate for the 
deficit; for example, they may find their homes by using the street 
signs and house numbers. Environmental agnosia and prosopagno- 
sia frequently coexist. The causative lesion is in the medial occipi- 
totemporal region of the right hemisphere. 


Visual Object Agnosia 


Two principal types of visual object agnosia have been identified: 
apperceptive agnosia and associative agnosia. The two identified 
syndromes reflect disruption of different stages of processing of 
complex visual information, and variations of the syndromes are 
common. Apperceptive visual agnosia is characterized by intact 
visual acuity but an inability to recognize objects. Patients can dis- 
tinguish shades of light intensity, identify colors, determine line ori- 
entation, exhibit depth perception, see movement, and distinguish 


113 


thin from thick lines. They can negotiate their surroundings but can- 
not recognize, describe, or match perceived objects. They cannot 
draw objects they see and cannot point to objects named by the ex- 
aminer. The agnosia involves all visual stimuli including faces, the 
environment, and objects. Apperceptive agnosia may occur as a 
phase of recovery from cortical blindness after anoxia, carbon mon- 
oxide poisoning, or bilateral posterior hemispheric strokes. 

Associative visual agnosia features intact elementary percep- 
tion and preserved ability to describe, draw, and match visual stim- 
uli. For example, when shown an object (shoe, toothbrush, etc.), 
patients can draw the object and match the object with an identical 
one from a group of objects, but they cannot recognize the object or 
describe its use. When allowed to touch the object or hear any 
sounds the object may make (such as a bell or ring), patients imme- 
diately recognize the object and can describe it or demonstrate its 
use. Object recognition and naming by touch demonstrates that the 
patient is not anomic and that the agnosia is modality specific, lim- 
ited to the visual domain. Agnosia for faces, letters, and colors usu- 
ally but not invariably accompanies the visual object recognition 
defect. Visual-field defects, particularly a right homonymous 
hemianopsia, may be present. Most patients with associative visual 
agnosia have diffuse cortical injury or bilateral medial occipitotem- 
poral lesions involving the cortex or the inferior longitudinal fasci- 
culi. 


Color Agnosia 


Color agnosia (also called color anomia) is present in some patients 
who have alexia without agraphia (see Chapter 5). The patients do 
not have abnormalities of color naming and can name the colors ap- 
propriate to specific settings (a banana is yellow, a fire engine is 
red); they also can sort and match colors. They do not have color 
blindness. They cannot point to named colors or name colors 
pointed to by the examiner. The patients have lesions of the medial 
left occipital cortex and the splenium of the corpus callosum. 
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Finger Agnosia 


Finger agnosia, the disorder accompanying Gerstmann syndrome, 
is characterized by an inability to name, localize, or discriminate 
among fingers. 


E DISTURBANCES OF VISUOSPATIAL ATTENTION 
Unilateral Neglect 


Unilateral (or hemispatial) neglect refers to a lack of attention to 
events and actions in one-half of space. Neglect may involve all sen- 
sory modalities—visual, auditory, and somatosensory—as well as 
motor acts (motor neglect; in-intention) and motivation. Unilat- 
eral visual neglect is the most commonly observed form of hemi- 
spatial neglect. In its most subtle form, the patient ignores the 
stimulus presented in the neglected hemifield. This type of neglect 
can be demonstrated by holding one hand in equivalent portions of 
each visual field while facing the patient, quickly moving the fin- 
gers of each hand, and asking the patient to point to the hand 
whose fingers moved (the technique of double simultaneous stim- 
ulation). The patient will perceive movement only in the non- 
neglected visual field (this test requires that the patient not have a 
field defect). 

In its more obvious form, unilateral visual neglect may be ev- 
idenced by failure to copy one-half of model objects, read one-half 
of words, dress one-half of the body, or shave one-half of the face. 
Tests for visual neglect include line bisection (the patient crosses 
the line in the middle of the nonneglected portion) and the line- 
crossing test, in which the patient is given a sheet of paper with ran- 
domly distributed lines and is asked to cross each line in the middle; 
only those lines in the nonneglected field will be crossed. Construc- 
tional tasks such as asking the patient to copy a figure (Figure 7—1) 
or draw a clock often reveal the neglect: the patient copies or draws 
only the nonneglected portion of the figure. Clock-drawing tests 
can be misleading in patients with frontal lobe syndromes and poor 
planning because these patients fail to properly space the figures on 
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FIGURE 7-1. Rey-Osterreith Complex Figure (above) and a 
copy of the figure made by a patient with a right parietal lobe 
lesion (below). 

The copy demonstrates neglect of the left half of the figure. 


the clock face and may include most of the digits on one part of the 
clock, thus producing a drawing that superficially resembles figures 
produced by patients with true unilateral neglect. 

Neglect may occur in the absence of a homonymous hemi- 
anopsia, and patients with homonymous field defects may learn to 
compensate for their visual impairment if they do not have a neglect 
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syndrome. Neglect and visual-field defects have no obligatory rela- 
tionship and must be assessed separately. 

In severe forms of neglect, all types of stimuli in the affected 
hemiuniverse are neglected. Somesthetic neglect is demonstrated by 
touching the patient simultaneously on both sides of the body and 
asking the patient where he or she was touched; the patient per- 
ceives only the touch on the nonneglected side of the body. Auditory 
neglect is assessed by standing behind the patient, snapping the fin- 
gers on either or both sides of the head, and asking the patient to 
point toward the side where a stimulus was heard. The patient 
points only toward the nonneglected side during double simulta- 
neous auditory stimulation. 

Sensory neglect is most severe and enduring after damage to the 
right parietal region, but it may occur with left parietal and subcortical 
lesions. Hemispatial neglect is contralateral to the side of the lesion. 

Motor neglect syndromes involve action-intention disorders 
affecting the half of space contralateral to frontal lobe or basal gan- 
glia lesions. The patient is aware of stimuli in the neglected hemis- 
pace (no sensory neglect is present) but produces no motor response 
in the neglected area. The patient may appear to have a hemiparesis 
because the limb with action-intention neglect is unused, but when 
strength and coordination are tested, they are found to be normal. 
The abnormality may be most evident when the patient is asked to 
perform movements with both arms such as extending them both or 
drawing circles in the air with both: the limb with action-intention 
neglect fails to perform normally. 


Anosognosia and Anosognosic Syndromes 


Anosognosia is the clinical syndrome characterized by denial of 
hemiparesis. It classically occurs in patients with right parietal le- 
sions and left unilateral neglect who deny their left hemiparesis. The 
extended syndrome of denial of illness may involve other types of 
disability such as blindness and aphasia. Risk factors for persistent 
anosognosia include large right-sided lesions, severe left-sided ne- 
glect, cognitive and memory deficits, apathy, and cerebral atrophy. 
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Variants of anosognosia include somatoparaphrenia (denial of 
ownership of the paralyzed limbs), anosodiaphoria (minimization 
of and unconcern about the weakness without complete denial), mi- 
soplegia (hatred of the paralyzed or weak limb), personification 
(naming the limb and giving it an identity), and supernumerary limbs 
(reduplication of limbs on the neglected side). Patients with anoso- 
gnosia or its variants typically have other evidence of neglect such 
as extinguishing stimuli on the paretic side during double simulta- 
neous stimulation or failure to reproduce elements on the neglected 
side when asked to copy model figures. 


Symbol- or Figure-Cancellation Abnormalities 


In addition to lateralized neglect contralateral to a hemispheric le- 
sion, some patients may have nonlateralized visual attention distur- 
bances. These occur with frontal lobe lesions or more diffuse 
cerebral disorders (extensive white matter alterations) and can be 
demonstrated by asking the patient to survey a page with multiple 
letters or symbols and circle or cross out a specific target. The tar- 
gets are most likely to be neglected on the side contralateral to the 
lesion, but targets may be missed in any part of space. 


E BODY-SPATIAL DISORIENTATION 


Dressing Disturbances 


Although frequently called dressing “apraxia,” these abnormalities 
rarely meet the criteria presented in Chapter 6 for apraxia and are 
best regarded as special cases of visuospatial disorders. They are 
constructional and visual synthesis abnormalities. Three types 
of dressing disturbances are observed in clinical practice. Body- 
garment disorientation occurs essentially exclusively with right pa- 
rietal lobe lesions and consists of an inability to properly orient the 
limbs and trunk with respect to clothing. The patient may put on a 
shirt or blouse inside out or even try to put a leg into a sleeve. The 
task is made particularly difficult by giving the patient a garment 
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that is turned inside out and asking him or her to correct it and put 
it on. Unilateral neglect may be manifest by dressing only one-half 
of the body. The patient may put only one arm (the nonneglected 
side) into a shirt or may comb the hair on only one-half of the head. 
A third type of dressing disturbance, excessive layering of clothes, 
occurs in patients with dementia and schizophrenia. 


Other Body-Spatial Disturbances 


Other disorders of orientation of the body within space include im- 
paired visual determination of vertical when one’s body is not ver- 
tical, impaired map reading, and impaired route finding when no 
map is used. 


m@ CONSTRUCTIONAL DISORDERS 


Constructions are the best means of assessing visuospatial function 
in the clinic or at the bedside, and copying and drawing tests should 
be part of every mental status examination. A series of construc- 
tions of graded difficulty is used to assess copying skills. Begin by 
having the patient draw a circle; this helps him or her understand the 
test, experience some initial success, and engage the task. Then 
have the patient copy more complicated figures such as a diamond, 
overlapping rectangles, a cube, or more demanding models such as 
the Rey-Osterreith or Taylor Complex Figures (Figure 7-2). Draw- 
ing abilities can be evaluated by asking the patient to draw a clock, 
a flower, and a house. 

Copying tests assess both perception and executive visuo- 
motor abilities and may be affected by occipital, parietal, or frontal 
lobe dysfunction of either hemisphere. Temporal lobe lesions have 
little effect on copying tests. Unilateral neglect implies the presence 
of a lesion of the contralateral hemisphere; other lesion effects are 
less discriminating. Occipitoparietal lesions disturb perception and 
figure recognition and tend to produce more profound construc- 
tional changes. Left-hemisphere lesions tend to have a greater effect 
on the patient’s ability to reproduce the internal detail of an object, 
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FIGURE 7-2. Taylor Complex Figure (above) and a copy of the 
figure made by a patient with a dementia syndrome and 
visuospatial dysfunction (below). 

The copy demonstrates distortions and omissions. 


while leaving the ability to reproduce the external configuration in- 
tact. Right-sided lesions have the opposite effect, adversely affect- 
ing the patient’s ability to reproduce the orientation and external 
configuration of objects while leaving intact the execution of inter- 
nal detail. Frontal lobe lesions affect the strategy used by patients to 
accomplish the copying task; these patients usually take a frag- 
mented approach to the task, copying individual subsegments of the 
figure and overdeveloping portions of the figure that attract their 
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attention. Patients with parietal lobe lesions may do better on spon- 
taneous drawing tasks (where they have less dependence on repro- 
ducing a model figure) than on copying tasks (where they must 
accurately perceive and reproduce the figure). Patients with frontal 
lobe disorders have equal difficulty with drawing and copying, or 
they may exhibit environmental dependency and slavishly copy the 
presented figure while having greater difficulty with spontaneous 
drawing. 


E VISUOSPATIAL COGNITION AND 
MEMORY DISORDERS 


In addition to the visual and visuospatial deficits described above, 
a variety of other cognitive and memory disturbances that primarily 
affect nonverbal visuospatial information processing have been de- 
scribed. Detection of most of these disturbances depends on use of 
structured neuropsychological tests, and most are more common 
after lesions of the right hemisphere than after lesions of the left 
hemisphere. Design fluency (see Chapter 5, Figure 5—1) assesses 
the patient’s ability to generate novel designs using four lines of 
equal length that touch at least one other line. The test is most dif- 
ficult for patients with right-sided dorsolateral prefrontal lesions. 
The ability to synthesize fragments of objects into a whole and 
properly identify them is evaluated by tests such as the Hooper Vi- 
sual Organization Test. In mental rotation tests, the patient is asked 
to imagine what a specific complex figure would look like if rotated 
and then must choose the answer from among several similar-ap- 
pearing alternatives. Revisualization refers to the patient’s ability to 
produce and describe an “internal” image of a named object (e.g., 
flag, bicycle, elephant). Patients with bilateral parietal lobe lesions 
may have deficits of internal revisualization and cannot imagine or 
describe a named object (Charcot-Wilbrand syndrome). 

Visual memory disturbances are best identified by showing pa- 
tients figures that cannot be easily named (e.g., tangled lines) and ask- 
ing them to draw the figures from memory or to choose the figures 
from a multiple-choice array after a delay. Right temporal lobe lesions 
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have the greatest effect on visual memory. Reduplicative paramnesia 
is a syndrome in which the patients claim that they are simultaneously 
in two or more locations; it occurs in patients with lesions of both 
frontal lobes and the right temporal lobes (see Chapter 8). 


E NEUROPSYCHIATRIC SYNDROMES 
ASSOCIATED WITH RIGHT-BRAIN 
DYSFUNCTION 


The disturbances addressed in this chapter are seen more commonly 
with right-hemisphere dysfunction than with left-brain disorders; 
therefore, they may coexist with neuropsychiatric syndromes that oc- 
cur with right-brain lesions. The principal neuropsychiatric syndromes 
occurring in patients with right-brain dysfunction and their anatomic 
correlates are presented in Table 7—3. A contrasting set of syndromes 
occurring with left-brain lesions is provided in Table 7—4. 

Mania occurs with lesions of the right hemisphere affecting 
the orbitofrontal, caudate, perithalamic, or temporobasal region. 
Among patients with right-brain lesions, depression is most fre- 
quently associated with right posterior lesions and anxiety is asso- 
ciated with right temporal lobe dysfunction. Delusions occur with 
lesions of the right temporal lobe or temporoparietal junction re- 
gions. Misidentification syndromes such as the Capgras syndrome 
(the delusion that someone has been replaced by an identical- 
appearing impostor) are more common with right-sided lesions 
than with left-sided lesions. Patients with psychotic disorders ac- 
companying right-brain lesions often have marked visual hallucina- 
tions with the delusions. Visual hallucinations without delusions 
may occur with lesions of the right hemisphere affecting the genic- 
ulocalcarine radiations, occipital cortex, or temporal lobes. Visual 
hallucinations also are common with lesions affecting the anterior 
visual structures (of either the right or left side) and compromising 
vision. Palinopsia is a syndrome of visual perseveration character- 
ized by the abnormal persistence or recurrence of visual images. 
The condition is most common with right posterior lesions. Schiz- 


TABLE 7-3. Neuropsychiatric syndromes reported in patients with right-brain lesions 


Syndrome 


Mania 

Depression 

Anxiety 

Delusions 

Visual hallucinations 
Palinopsia 

Schizoid behavior 
Hyposexuality 

Receptive aprosodia 
Executive aprosodia 
Amusia 

Visuospatial deficits 
Dressing disturbance 

Left spatial neglect 
Anosognosia 
Prosopagnosia 

Facial discrimination defects 
Environmental recognition 
Voice recognition deficits 
Voice discrimination deficits 
Nonverbal amnesia 


Lesion location 


Orbitofrontal cortex, caudate nucleus, thalamus, temporobasal region 
Posterior hemispheric cortex 

Temporal lobe (especially medially) 

Temporal lobe, temporoparietal region 

Geniculocalcarine radiations, occipital cortex, temporal lobe 
Occipital cortex 

Posterior hemispheric cortex (especially if sustained early in life) 
Temporal lobe 

Temporal lobe 

Frontal lobe 

Temporal lobe 

Parietal lobe 

Parietal lobe 

Parietal lobe 

Parietal lobe 

Medial occipitotemporal region 

Parietal lobe 

Medial occipitotemporal region defects 

Parietal lobe 

Parietal lobe, temporal lobe 

Temporal lobe 


cA’ 
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TABLE 7-4. Neuropsychiatric syndromes associated with 
left-brain lesions 


Syndrome Lesion location 

Depression Frontal lobe, temporal lobe, caudate nucleus 

Depression with anxiety Frontal cortex 

Psychosis Temporal lobe 

Visual hallucinations Geniculocalcarine radiations, occipital 
cortex, temporal lobe 

Aphasia Temporal lobe, inferior parietal region, 
frontal lobe 

Apraxia Parietal lobe, frontal lobe, corpus callosum 

Primary acalculia Parietal lobe 

Verbal amnesia Temporal lobe 

Right spatial neglect Parietal lobe 


Denial of language deficit | Temporoparietal region 


oid behavior has been reported among individuals who sustained 
right-brain lesions as children. Hyposexuality has been found to be 
more common after right-hemisphere lesions than after left-hemi- 
sphere lesions; hypersexuality may occur with manic syndromes as- 
sociated with right-brain lesions. 
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MEMORY AND ITS DISORDERS 


Several memory systems have been defined. However, there are 
disagreements as to how to classify them, and differing terminolo- 
gies have been proposed. A suggested scheme is outlined in Table 
8-1. Most agree that there is a short-term memory (STM) store, a 
memory buffer, that holds information that is later to be discarded 
or stored. This is sometimes called primary memory. Some refer to 
working memory, STM with more than one capacity. 

In contrast is long-term memory or secondary memory. Essen- 
tially, long-term memory is all that is not STM. There is good evi- 
dence that long-term memory is a separate system from STM. A 
classification system for long-term memory is shown in Figure 8-1. 

Retrograde amnesia (RA) refers to the period of time for which 
memories are obliterated before an amnesia-producing event. Post- 
traumatic amnesia (PTA) is the length of time that memories are lost 
after a trauma, usually a cerebral injury. It is judged by the time it 
takes for a continuous stream of ongoing memory to return. Many pa- 
tients report islands of memory after a head injury, which may reflect 
reality or may be a part of a posttraumatic confusional state. These 
are not included in the determination of the length of the PTA or the 
return of memory function. The amnesia due to sedative and anes- 
thetic agents that a patient may receive in the course of early inten- 
sive treatment must always be considered a factor obscuring the PTA. 

RA and PTA are both reflections of the severity of a cerebral 
injury. It is probably true that any trauma that leads to a clearly iden- 
tifiable PTA of over an hour will be associated with a loss of some 
cerebral neurons and that a PTA of 24 hours or longer represents a 
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TABLE 8-1. Memory systems 


System 
Short-term 


Long-term 
Declarative memory 
Semantic 


Episodic 


Procedural memory 


Implicit memory 


Explicit memory 


Recall 


Retrieval 


Recognition 


Characteristics 


Memory immediately after presentation without an 
intervening distracter 

Limited capacity 

Rapid decay 

Tested by digit span (capacity) or Brown-Peterson 
Task (duration) 


Memory that is not short-term 

Unlimited capacity; slow rate of forgetting 

Memory for facts (knowing that...) 

Accessible to consciousness (can be declared) 

Memory of general knowledge, world events (also 
called reference memory) 

Memory for ongoing autobiographical events 
(related to working memory, which in some 
classifications is a form of short-term memory) 

Memory for skills or modifiable cognitive operations 
(knowing how...) (in some classifications, 
procedural memory is a form of implicit memory) 

Spared in amnesia 

Includes classical conditioning 

A variety of procedural memory, demonstrated by 
completion of tasks that do not require conscious 
processing (e.g., completing word fragments) 

A variety of declarative memory, in some 
classifications it is the same as declarative memory 

Conscious recollection of recent events 


Activation of long-term memory traces 

Depends on frontal-subcortical circuits 

Ability to identify previously learned information 

Depends on initial information storage and the 
hippocampal-hypothalamic-thalamic system 


Note. The classification of memory is confusing, and here an amalgam is given. 
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Memory 
Declarative* Procedural 
Episodic Semantic Skills Classical Other 


conditioning 


FIGURE 8-1. Classification of memory systems, excluding 
short-term memory. 

*All tests described in Table 8—4 test this system. 

Source. Adapted from Squire 1987. 


severe injury (see Chapter 14). An isolated PTA is frequent, but 
isolated RA virtually never occurs. Usually the PTA is longer than 
the RA, and a long RA in the presence of a short PTA is suggestive 
of a conversion disorder. 

Anterograde amnesia refers to an impairment in retaining every- 
day information. It overlaps with the PTA and can persist long after 
resolution of the PTA if the patient is left with a severe memory dis- 
order after cerebral injury. Persistent anterograde amnesia is always 
associated with the presence of some RA and PTA. 

Confabulation is often seen in patients with memory disorders. 
Completely erroneous answers are given to questions and elabo- 
rated on with apparent conviction. Confabulation is most com- 
monly seen soon after the onset of a memory disorder. 


E ANATOMY OF MEMORY 


By studying patients with various memory disorders and animal 
models, the underlying anatomy of memory has been defined. The 
crucial anatomic sites are shown in Table 8—2. The limbic system is 
central, but there are also extralimbic mechanisms. The latter relate 
to habit and skill learning, as procedural memory requires the func- 
tion of the basal ganglia. STM depends on intact attentional mech- 
anisms. The ability to repeat digits, acommon test of STM, depends 
on intact linguistic processes. 


130 


TABLE 8-2. Some causes of the amnestic syndrome 


Etiology Lesion site Associated features 
Stroke, posterior Hippocampus Homonymous hemianopsia 
cerebral artery 
Herpes simplex Hippocampus Seizures, aphasia, Kliiver- 
encephalitis Bucy syndrome 
Anoxia Hippocampus Anoxic episode 
Hypoglycemia Hippocampus Diabetes and insulin 
Head trauma Hippocampus History of trauma 
Epilepsy surgery Hippocampus Bilateral disease 
Tuberculous meningitis Hippocampus Tuberculoma; vascular 
occlusion 
Alcoholism Mammillary bodies Vitamin deficiency 
or thalamus 
Thiamine deficiency Mammillary bodies Alcoholism or starvation 
or thalamus 
Neoplasms, especially Thalamus Headache, papilledema 


around third ventricle 


The amygdala and the hippocampus, especially the CA1 and 
CA3 subfields, and the entorhinal and perirhinal cortices are in- 
volved in laying down memory traces and in anterograde amnesia. 
The hypothalamic and diencephalic structures most implicated are 
the mammillary bodies and the mediodorsal and anterior nuclei of 
the thalamus. The amygdala is involved in the formation of long- 
term memory, notably in emotionally influenced memories, and in 
reinforcement. 

The frontal lobes are also important in memory function. Pa- 
tients with frontal lesions have impaired memory, especially for se- 
quencing and ordering of events, as well as for retrieval of stored 
information. In some studies, retrograde memory impairment cor- 
relates with frontal impairments, and frontal lesions are often asso- 
ciated with confabulation. It has been suggested that patients with 
frontal lesions have a specific type of memory problem referred to 
as “forgetting to remember.” 

The main neurotransmitter identified with memory is acetyl- 
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choline. Cholinergic blockade in humans disrupts memory, whereas 
choline agonists may improve memory in some patients with de- 
mentia (see Chapter 10). The forebrain cholinergic system, ascend- 
ing from the nucleus basalis of Meynert to the cortex and from the 
septal nuclei to the hippocampus, is crucial for memory function; 
patients with lesions at these sites have anterograde amnesias. 


E MEMORY DISORDERS IN CLINICAL PRACTICE 


Memory is impaired secondarily in many states—for example, in 
anxiety and depression. Memory impairment is an integral aspect of 
conditions such as head injury and the dementias. 

There are also primary memory disorders. Amnesia is an ac- 
quired disturbance of memory in which new information is not 
stored by any long-term memory system. There are several well- 
recognized etiologies (see Table 8—2). It is still unclear, from a 
psychological point of view, whether there is only one amnestic 
syndrome with several etiologies or there are several different syn- 
dromes. 

The best-known amnestic syndrome is Korsakoff’s syndrome. 
This syndrome is usually secondary to Wernicke’s encephalopathy, 
which is due to thiamine deficiency. The latter presents with nystag- 
mus, ophthalmoplegia, ataxia, peripheral neuropathy, and clouding 
of consciousness. After recovery from the acute state, the patient 
may be left with severe anterograde memory disturbance, confabu- 
lation, lack of insight, and a mood disturbance. These patients have 
intact STM: Korsakoff’s syndrome is evident if there is a delay, or 
interference, between presentation of a stimulus to be recalled and 
recording of a response. 

Transient global amnesia is defined as a sudden global amne- 
sia sometimes associated with minor clouding of consciousness that 
ends in recovery. It is more common in men in the 50- to 70-year 
age range. During the attack, personal identity is retained, signifi- 
cant persons are recognized, and motor skills are unimpaired. It 
lasts up to 24 hours, and when memory returns, there is an amnesia 
for the duration of the episode. There may be an associated RA, 
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which may be extensive but which quickly shrinks on recovery. 
Usually patients have only one attack, but multiple episodes are 
seen in some cases. The etiology of transient global amnesia is un- 
clear, although epilepsy, migraine, and transient ischemia have been 
implicated in some patients. Precipitating events can sometimes be 
identified, including stress, physical activity, and sexual inter- 
course. The electroencephalogram (EEG) is often abnormal during 
the attack. 

Many neurological disorders involve parts of the anatomic cir- 
cuit for memory (Table 8-2). The dementias are described in Chap- 
ter 10, epilepsy in Chapter 9, and head trauma in Chapter 14. In all 
these conditions, the medial temporal areas often bear the brunt of 
the pathology, and complaints of disturbed memory are common. 

Because the major blood supply of the hippocampus is the 
posterior cerebral artery, an occlusion of this vessel may lead to am- 
nesia. This damage is often associated with a homonymous hemi- 
anopsia and sometimes with hemiplegia. In many cases, bilateral 
disease is present, but cases are described with unilateral infarction. 
Damage to the anterior cerebral artery and the anterior communi- 
cating artery leads to frontal lobe impairment, and it has been re- 
ported to lead to memory problems associated with confabulation. 
These problems probably result from damage to basal forebrain nu- 
clei. Strokes of the thalamus may lead to amnesia; if bilateral, they 
may provoke a syndrome of amnesia and confusion. If the adjacent 
rostral brain stem is involved, there will be associated eye move- 
ment abnormalities. 

Encephalitis sometimes selectively affects limbic structures. 
The main virus is herpes simplex type 1, which causes an acute 
necrotizing hemorrhagic encephalitis. The presentation is usually 
with focal neurological signs and seizures, but the long-term se- 
quelae are, in addition to seizures, usually behavioral. Amnesia is 
inevitable, and various manifestations of the Kliiver-Bucy syn- 
drome may be seen (see Chapter 9). 

Memory impairment secondary to cerebral tumors is greatest 
when they involve subcortical structures, especially in and around 
the third ventricle, the thalamus, and the hippocampus. 
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Several neuropsychiatric treatments have been associated with 
transient amnesia. These include the benzodiazepines, electrocon- 
vulsive therapy (ECT), and anticholinergic drugs. 


m PSYCHOGENIC AMNESIAS 


Psychogenic amnesia is currently classified as dissociative amne- 
sia. Dissociative amnesia refers to an episode of “inability to recall 
important personal information, usually of a traumatic or stressful 
nature, that is too extensive to be explained by normal forgetful- 
ness” (American Psychiatric Association 2000, p. 520). Preserva- 
tion of the ability to comprehend environmental information and to 
perform complex learned skills is preserved. It is a variety of disso- 
ciative disorder. Dissociation and repression are commonly held 
underlying mechanisms. It should be noted that psychogenic am- 
nesia often occurs in the setting of a neurological illness. A list of 
psychogenic amnesias, in approximate order of the length of the 
episode, is given in Table 8-3. 

Situational amnesia may occur in isolation, in association with 
a psychologically significant or traumatic event, or as part of post- 
traumatic stress disorder (PTSD). 


TABLE 8-3. Varieties of psychogenic amnesia 


Situational 

Posttraumatic stress disorder* 
Ganser syndrome” 

Psychogenic fugue 

Hysterical dementia 

Depressive dementia 

Multiple personality disorder (dissociative identity disorder)” 


Histrionic personality disorder* 


“Amnesia is commonly but not invariably present. 
>The nosological validity of these syndromes is least certain. 
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Fugues are episodes of wandering with amnesia. Patients re- 
main in good contact with their surroundings, and when they 
emerge from the fugue, they may emerge with an amnesic gap, es- 
pecially with loss of their personal identity, and sometimes amnesia 
for their whole life. 

The Ganser syndrome is a complex of hallucinations, cogni- 
tive disorientation, conversion disorder, and the symptom of ap- 
proximate answers (Vorbeireden). It has been described in a number 
of settings and has been associated with head injury, depression, 
schizophrenia, epilepsy, chronic neurological disorders, and malin- 
gering. Vorbeireden is the inability to answer simple questions 
correctly. Even though the nature of the questions is known, ap- 
proximate answers are given. The absurd nature of these answers is 
striking. 

Pseudodementia includes conditions such as the cognitive and 
memory impairments of depression (see Chapter 10), the Ganser 
syndrome, and hysterical dementia. Patients with hysterical demen- 
tia have a bizarre memory loss, associated with variable results on 
psychological testing and often associated with other conversion 
phenomena. This memory loss may be acute or chronic and may be 
precipitated by a head injury. Episodes of Ganser syndrome may be 
brief, whereas hysterical dementia may be chronic and relapsing. 


E DYSMNESIC STATES 


In dysmnesic states, memory is not so much lost as it is distorted. 
These conditions are usually associated with a diagnosis of some 
underlying neurological impairment or schizophrenia. The delu- 
sional misidentification syndromes include the Capgras syndrome 
and the Fregoli syndrome. In the former, the patient insists that a 
person, usually a close relative or friend, has been replaced by an 
impostor. In the Fregoli syndrome, the patient falsely identifies a fa- 
miliar person, often a persecutor, in strangers. There is good evi- 
dence linking misidentification syndromes to the dysfunction of the 
right hemisphere and to frontal lobe disorders (see Chapter 7). Déja 
vu and jamais vu are described in Chapter 1. 
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Reduplicative paramnesia is a related syndrome in which a 
patient is certain that a familiar place, person, object, or body part 
has been duplicated. It commonly presents when a patient insists 
that a familiar place (e.g., his or her hospital room) exists in an im- 
possible location (e.g., his or her house). 


E TESTS OF MEMORY FUNCTION 


In practice, several tests are used in the clinic and in more formal 
neuropsychological settings. Some of the most common tests are 
listed in Table 8-4. 


TABLE 8-4. Some memory tests 


Digit span (auditory-verbal short-term memory)** 
Corsi Blocks (visuospatial short-term memory) 
General knowledge 
Memory for word lists 
Memory for stories** 
Memory for nonverbal material** 
Rey-Osterreith Complex Figure Test 
Recall of a figure 
Rey Auditory Verbal Learning Test 
Recognition memory tasks—visual and verbal 
Patients are shown words,* faces,* objects, or shapes or are given word 
lists; after an interval, the same process is repeated with distracters, 
and those items already seen are to be identified 
Hidden Objects Task 
Hide objects in view of patient 
Brown-Peterson Task 
A test of the duration of short-term memory; patients are given items to 
remember, followed by a distraction task, and then a recall 
Wechsler Memory Scale—Revised 
Twelve separate subtests, including above tests marked by double 
asterisk (**) 
Photographs of famous faces 
Photographs of famous landmarks 
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TABLE 8-4. Some memory tests (continued) 


Word completion 
Warrington Recognition Memory Test 
Includes above tests marked by single asterisk (*) 


Autobiographical Memory Interview 
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EPILEPSY AND LIMBIC 
SYSTEM DISORDERS 


A number of conditions have a predilection to affect the limbic areas 
of the brain and consequently lead to behavior disorders. Included is 
one form of epilepsy, temporal lobe epilepsy (TLE), in which the sei- 
zure focus is often in the medial limbic portions of that lobe. In this 
chapter, epilepsy is first discussed with special reference to TLE. 


E EPILEPSY 


Epilepsy is a cerebral disorder in which the patient has a liability to 
recurrent seizures. Seizures are the main symptom of epilepsy. Al- 
though 1 person in 20 has a seizure in his or her lifetime, the prev- 
alence of epilepsy is about 0.5%. 

The currently used classification of epilepsy is shown in Table 
9-1. Table 9-2 shows the classification of seizures. 

Partial seizures are those in which clinical and electroenceph- 
alogram (EEG) changes suggest a focal onset. Further classification 
depends on whether consciousness is impaired during the attack. 
Generalized seizures are those in which the first clinical and EEG 
changes suggest bilateral abnormalities with widespread distur- 
bance in both hemispheres. Absence seizures are usually associated 
with regular 3-Hz spike and slow-wave activity on EEG. Tonic- 
clonic seizures are classic grand mal episodes: myoclonic seizures 
are sudden, brief, jerklike contractions that may be focal or gener- 
alized. Cursive seizures refer to running during attacks, and gelastic 
seizures refer to laughing. 
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TABLE 9-1. Classification of the epilepsies 


1. Localization-related (focal, local, partial) epilepsies and syndromes 
Idiopathic 
Symptomatic 
2. Generalized epilepsies or syndromes 
Idiopathic 
Idiopathic or symptomatic (e.g., West’s syndrome) 
Symptomatic 
3. Undetermined as to whether they are generalized or focal 
4. Special syndromes (e.g., febrile convulsions) 


Source. Adapted from International League Against Epilepsy 1985. 


TABLE 9-2. Classification of seizures 


1. Partial (focal, local) seizures 

Simple partial (retention of consciousness) 

Complex partial (may begin with simple partial) 

Partial seizures evolving to secondarily generalized seizures 
2. Generalized seizures 


3. Unclassified seizures 


Source. Adapted from International League Against Epilepsy 1985. 


Automatisms refer to automatic motor acts carried out in a state 
of altered consciousness during or after seizures, for which there is 
usually amnesia. They generally last less than 15 minutes. Persis- 
tent focal seizures are referred to as epilepsia partialis continua. 
Rasmussen’s syndrome refers to a viral encephalitis that presents as 
persistent focal seizures, with slowly progressive neurological de- 
terioration. There is evidence of brain atrophy, usually unilateral. 

In status epilepticus, recurrent seizures occur without return of 
consciousness between attacks. In nonconvulsive status epilepticus, 
patients present with prolonged episodes of abnormal behavior due 
to continuous seizures of either the complex partial or absence type. 
Schizophrenia-like states, associated with variable degrees of con- 
fusion (which sometimes may be only slight), may be seen. 
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The classification of the epilepsies is essentially one of syn- 
dromes, not diseases. West’s syndrome consists of infantile spasms 
in association with a specific EEG pattern called hypsarrhythmia. 
Hypsarrhythmia is characterized by high-amplitude slow waves at 
frequencies of 1-7 Hz, mixed with sharp waves and spikes of vary- 
ing amplitude, morphology, duration, and site. Onset is in the first 
year of life. The Lennox-Gastaut syndrome occurs in children up 
to about 8 years of age and presents with multiple seizure types, 
a markedly disturbed EEG, and mental handicap. In the reflex epi- 
lepsies seizures are provoked by cognitive, emotional, sensory, or 
motor events. The Janz syndrome refers to patients with juvenile 
myoclonic epilepsy. Seizures characteristically occur after awakening. 

The principal causes of epilepsy are shown in Table 9-3. Cor- 
tical dysplasias take the form of gyral abnormalities or islands of 
heterotopic neuronal tissue, which are best seen with magnetic res- 
onance imaging (MRI). Dysembryoplastic neuroepithelial tumors 
(DNTs) are benign tumors with mixed glial and neuronal elements 
thought to be developmental in origin. Kindling is a phenomenon in 
which repeated subthreshold electrical stimulations lead to the sub- 
sequent development of seizures and a permanent increase in the 
epileptogenicity of the brain kindled. As such, it is an experimental 
model of seizure development and not a clinical phenomenon. 


E PSYCHIATRIC DISORDERS OF EPILEPSY 


A classification of behavioral disorders encountered in patients 
with epilepsy is shown in Table 9—4. The distinction between ictal 
and interictal syndromes is not always clear. In some patients, pro- 
longed postictal psychotic states occur, merging into interictal psy- 
choses in the setting of clear consciousness. Furthermore, forced 
normalization is a seizure-related state that seems interictal (see be- 
low). 

There are few epidemiological studies of the incidence and 
prevalence of interictal psychopathology. Estimates are that 20%-30% 
of epileptic patients demonstrate psychopathology at some time, 
mainly anxiety and depression. The lifetime prevalence for an epi- 
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TABLE 9-3. Principal causes of seizures 


Developmental 
Dysplasias 

Metabolic 
Hypoglycemia 
Hypomagnesemia 
Fluid and electrolyte disturbances 
Acute intermittent porphyria 
Amino acid disorders 


Neurological 
Tumors 
Cerebrovascular accident 
Degenerative and storage disorders 
Demyelinating diseases (uncommon) 
Sturge-Weber syndrome 
Tuberous sclerosis 
Poisons 
Lead 
Strychnine 
Traumatic 
Head injuries 
Infections 
Viral encephalitis 
Acquired immunodeficiency syndrome 
Cytomegalovirus 
Toxoplasmosis 
Meningitis 
Cysticercosis 
Syphilis 
Drug withdrawal 
Alcohol 
Benzodiazepines 
Barbiturates 
Vitamin deficiency 
Pyridoxine 
Temperature 
Fever 
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TABLE 9-4. Classification of psychiatric disorders of epilepsy 


Seizure related 
Peri-ictal (including auras and prodromes) 
Parictal (associated with increased seizures and clusters) 
Forced normalization (associated with sudden cessation of seizures) 
Postictal delirium (associated with a disorganized 
electroencephalogram and clouding of consciousness following a 
seizure) 
Postictal (usually arise after a lucid interval) 
Interictal 
Schizophrenia-like psychoses 
Paranoid states 
Affective disorders, interictal dysphoric disorder (IDD) 
Anxiety states 
Personality disorders 


sode of psychosis is in the region of 4%-10%, increasing to 10%-—20% 
in patients with TLE. 

The interictal personality syndrome (Gastaut-Geschwind syn- 
drome) is characterized by the features shown in Table 9-5. Ag- 
gression is not a specific component. 

The episodic dyscontrol syndrome refers to sudden episodes of 
spontaneously released violence, often with minimal provocation, 
that are brief and terminate abruptly. They may be precipitated by 
small amounts of alcohol, and patients later show remorse. Evi- 
dence of subtle cerebral damage may be present, including an ab- 
normal EEG with slow rhythms (theta) over the temporal lobes and 
neuroimaging evidence of medial temporal lobe pathology. The 
syndrome may be associated with epilepsy but is clearly distinct 
from it. The term epileptic equivalent is a bad one; a patient either 
has epilepsy or does not, and epilepsy remains a clinical diagnosis. 

Depression is the most common interictal syndrome. It is more 
common with left-sided lesions. However, many patients present 
with a chronic dysphoria with high anxiety levels and irritability 
rather than a typical major affective disorder. Interictal dysphoric 
disorder (IDD) refers to patients with epilepsy who have dysphoric 
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TABLE 9-5. Features of the interictal personality syndrome 
(Gastaut-Geschwind syndrome) 


Hyperreligiosity, philosophical and mystical preoccupation 
Disordered sexual function (often hyposexuality) 
Hypergraphia (tendency for excessive and compulsive writing) 
Irritability 

Viscosity (stickiness of thought—bradyphrenia) 


symptoms (irritability, anergia, depressed mood, insomnia, atypical 
pains, anxiety, and euphoria) that, although often short lived, are in- 
tense and recurrent. 

Suicide is higher in epileptic than in nonepileptic populations, 
especially in patients with TLE. The following have been associ- 
ated with depression in epilepsy: barbiturates and drugs acting at 
the y-aminobutyric acid (GABA)—benzodiazepine receptor com- 
plex, low serum and red-cell folate levels, late-onset epilepsy, and 
a decrease in the frequency of seizures. 

The psychoses typically have a paranoid or schizophrenia-like 
presentation. The latter often include Schneiderian first-rank symp- 
toms (see Chapter 3, Table 3-3) in the absence of personality dete- 
rioration, affective warmth being maintained. This presentation is 
most often seen with TLE, especially with left-sided or bilateral sei- 
zure foci. Risk factors for the development of psychoses are shown 
in Table 9-6. Interestingly, bipolar disorders are rarely reported 
with chronic epilepsy. 

Many patients with TLE can be shown to have a specific pa- 
thology: mesial temporal or hippocampal sclerosis (MTS). This 
condition is often unilateral, and there is loss of neurons with gliosis 
in the hippocampus and related structures. The CA1 region is espe- 
cially vulnerable. There is an association between MTS and pro- 
longed febrile convulsions of childhood. Hamartomas and tumors 
also occur. Hamartomas arise from disordered cell differentiation 
and migration during development and resemble tumors but are not 
neoplastic. A common site of pathology is in medial temporal struc- 
tures. Schizophrenia is associated with lesions at the same sites. It 
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TABLE 9-6. Risk factors for the development of psychoses in 
epilepsy 

Age at onset of seizures: around puberty 

Interval: mean period between onset of seizures and onset of psychosis is 
around 14 years 

Sex: bias to females 

Seizure type: complex partial; automatisms 

Seizure frequency: may be diminished; forced normalization in a subgroup 

Epilepsy syndrome: localization related, symptomatic 

Seizure focus: temporal, especially left sided or bilateral 

Neurology: left-handed; abnormal neurological examination 

Pathology: gangliogliomas and hamartomas 

Electroencephalogram: mediobasal focus 


is therefore of substantial interest that the development of a schizo- 
phrenia-like psychosis is associated with TLE. A difference be- 
tween idiopathic schizophrenia and the schizophrenia-like states of 
epilepsy is that the pathology of schizophrenia does not seem to in- 
clude gliosis. The similarities are 1) the disorganization of neurons; 
2) the involvement primarily of the hippocampus; 3) the fact that 
in both syndromes the pathology is established in very early life, 
whereas the main manifestations appear years later, particularly in 
late adolescence and early adulthood; and 4) the fact that both syn- 
dromes present with a wide range of psychological and behavioral 
symptoms and signs. 

Forced normalization refers to the observation that certain pa- 
tients develop psychiatric symptoms when their seizures come un- 
der control. Originally, forced normalization was thought to involve 
only psychoses, but other behaviors are now recognized in this set- 
ting, including depression, anxiety, agitation, and conversion disor- 
ders. In children, attention-deficit/hyperactivity disorder or conduct 
disturbance can result. The EEG “normalizes” during the behavior 
disturbances, and as the disturbances resolve, the EEG becomes ab- 
normal again. 

The phenomenon is usually of acute onset, but in some pa- 
tients, an interictal psychosis gradually emerges over time as sei- 
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zure frequency declines. It is usually precipitated by anticonvulsant 
drugs, especially benzodiazepines, barbiturates, ethosuximide, and 
vigabatrin. The clinical counterpart, when EEG evidence is un- 
available, is called alternative psychosis. 

Postictal psychoses characteristically arise after a cluster of 
seizures and emerge following a lucid interval of up to 3 days. The 
onset can be abrupt and the behavior violent; suicidal ideation is of- 
ten expressed. The characteristic clinical picture is one of a psycho- 
sis with religious delusions and often hallucinations, in a setting of 
clear consciousness. Affective disorders, especially mania, or lesser 
degrees of paranoid ideation are often seen. The secondary mania 
usually follows right-sided seizures. These presentations are to be 
distinguished from the confusion that occurs after generalized sei- 
zures, which rarely lasts more than an hour. Postictal psychoses can 
last several days and occasionally weeks. 

Drug treatments for epilepsy are discussed in Chapter 15. 
Other treatments include surgery to remove identifiable lesions and 
vagus nerve stimulation. The most common surgical procedure is 
temporal lobectomy, in which the anterior part of one temporal lobe 
is removed (Table 9-7). This procedure is used for patients who are 
unresponsive to drug therapy. Before surgery, it is important to en- 
sure that the remaining temporal lobe can sustain memory. The 
Wada test involves anesthetizing first one and then the other hemi- 
sphere with intracarotid amobarbital sodium (Amytal) to determine 
the language laterality of the patient and also the ability of the op- 
posite-side hippocampus to sustain memory. 

Long-term prognosis is very good in patients who are good can- 
didates, namely those with unilateral lesions as determined with 
MRI, and EEG with videotelemetry. Postsurgical psychiatric disorders 
include anxiety (20%), depression (20%), and psychoses (2%-5%). 


E OTHER TEMPORAL LOBE DISORDERS 


Although TLE is the most common temporal lobe syndrome seen 
in neuropsychiatry, other pathologies also have a predilection for 
damaging the limbic system. Head injury is discussed in Chapter 14. 
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TABLE 9-7. Indications for temporal lobectomy 


Intractable seizures 

Failure to respond to available medications 

Evidence for a unilateral focus, preferably by magnetic resonance imaging 
or positron-emission tomography, sometimes by electroencephalogram 
or other indices alone 

Evidence that memory function can be sustained by the remaining 
temporal lobe (usually tested by the amobarbital sodium [Amytal or 
Wada] test) 

Patient wants to have the operation 


Three viruses that often affect this region of the brain are those caus- 
ing rabies, encephalitis lethargica, and herpes encephalitis. The lat- 
ter is caused by herpes simplex virus type 1 (HSV-1) and has a high 
mortality rate; survivors often display psychopathology. Part or all 
of the Kliiver-Bucy syndrome may be present. In addition, there is 
often severe amnesia, irritability, distractibility, and dysphoria with 
apathy. 

Cerebral tumors include gliomas and hamartomas. The latter 
occur anywhere in the brain but seem to be more associated with 
psychopathology, especially psychosis, when they occur in the tem- 
porolimbic areas. 

Limbic encephalitis has been associated with systemic carci- 
noma. 
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DEMENTIA AND DELIRIUM 


Disorders of intellectual function may involve disruption of single 
neuropsychological domains such as memory (the amnesias) or lan- 
guage (the aphasias), or they may affect multiple cognitive func- 
tions. The two syndromes characterized by multiple simultaneous 
intellectual deficits are delirium and dementia. This chapter ad- 
dresses the clinical features and causes of these two syndromes. 
Clinical criteria identifying the different dementias are emphasized. 


E DELIRIUM 


Attentional disturbance is the single most salient feature of delir- 
ium. Delirium is manifested by an inability to sustain, direct, or ap- 
propriately shift attentional resources. Sustained concentration and 
freedom from distraction are compromised, as manifested by fluc- 
tuating arousal and erratic attentional shifts, particularly in response 
to environmental events. Patients may exhibit a wide spectrum of 
arousal: they may not be fully aroused and may lapse easily into 
sleep, or they may be hyperaroused with exaggerated vigilance and 
prominent startle reactions. 

Abnormalities of attention result in impaired performance of 
most other cognitive activities. The presence of an attentional distur- 
bance can usually be demonstrated by the digit span test (asking the 
patient to repeat a series of digits read aloud by the examiner) or by 
a continuous performance task (such as asking the patient to raise his 
or her hand each time the examiner reads the letter A in a series of 
letters read aloud at a rate of 1 per second over a 30-second period). 
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The coherence of thought processes is affected, leading to incoher- 
ent speech output and rapid shifting from one topic to another. 

Anomia and nonaphasic misnaming (systematic misnaming, 
often reflecting the person’s past experience, such as when a delir- 
ious mechanic calls a thermometer a hammer and a stethoscope 
a wrench) are linguistic changes that may accompany delirium. 
Agraphia may be particularly prominent in deliria; patients make 
errors of omission and repetition when writing words, phrases, and 
sentences. A variety of memory abnormalities may occur. The pa- 
tient may be so inattentive that information is not registered, and 
both recall and recognition are disturbed; or registration may occur 
but recall is unpredictable, with the patient exhibiting impaired recall 
with preserved recognition memory. Constructional abilities are ab- 
normal and are characterized by poor organization and omission of 
details. Neuropsychological abilities such as calculation and execu- 
tive functions (described in Chapter 5) are highly vulnerable to atten- 
tional disturbances, and performances requiring these skills are error 
ridden in delirious patients. Visual hallucinations and persecutory 
delusions are common in delirious episodes and agitation is frequent. 

Abnormalities of the neurological examination are evident in 
many delirious patients. An action tremor is often present, and myo- 
clonic jerks are common. Asterixis—the sudden interruption of 
muscle tone resulting in an abrupt disruption of sustained muscle 
activity (such as the “liver flap” demonstrable in the outstretched 
hands of patients with hepatic encephalopathy)—is present in many 
types of deliria. A slurring dysarthria may be evident. 

Toxic and metabolic disturbances are by far the most common 
cause of deliria (Table 10-1). In rare instances, delirium is produced 
by focal brain lesions, typically located in the posterior temporal- 
inferior parietal region of the right hemisphere. Bilateral occipital 
lesions may also produce a delirious state. Patients with dementia 
commonly become delirious with minor infections, fever, and elec- 
trolyte disturbances. Dementia cannot be diagnosed until the delir- 
ium resolves. 

Laboratory abnormalities reflect the underlying etiology of the 
delirium. Serum or urine drug assays, blood gases, and serum chem- 
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TABLE 10-1. Causes of delirium 


Cardiopulmonary disease 
Congestive heart failure 
Pneumonia 
Chronic obstructive pulmonary disease 
Asthma with respiratory compromise 
Gastrointestinal disturbances 
Hepatic encephalopathy 
Pancreatitis 
Genitourinary abnormalities 
Renal failure 
Urinary tract infection 
Intoxications 
Alcohol 
Illicit drugs 
Over-the-counter agents (e.g., sleeping aids) 
Prescribed medications 
Neurological disorders 
Meningitis 
Encephalitis 
Right temporal-parietal lesions 
Bilateral occipital lesions 


istry identify intoxications, hypoxic states, and electrolyte or glu- 
cose disturbances responsible for delirium. Diagnosis of more 
unusual causes of delirium requires specialized testing. The electro- 
encephalogram (EEG) is nearly always abnormal in patients with 
toxic and metabolic disorders and may help distinguish delirium 
from other neuropsychiatric disorders. The EEG is typically normal 
in patients with depression, schizophrenia, and early degenerative 
dementias, whereas marked generalized slowing is characteristic of 
toxic-metabolic encephalopathies. 

Features most useful in distinguishing delirium and dementia 
are summarized in Table 10-2. Each dementia and each cause of 
delirium has unique features. Table 10-2 contrasts the features 
common to most dementias with those of typical deliria. 
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TABLE 10-2. Contrasting features of dementia and delirium 


Feature Delirium Dementia 

Onset Acute or subacute Insidious 

Course Fluctuating Persistent 

Duration Limited Chronic 

Attention Impaired Intact until advanced stages 

Language Incoherent More coherent until late 

Speech Slurred dysarthria Dysarthria uncommon 

Visual hallucinations © Common Uncommon 

Tremor Common Uncommon 

Myoclonus Common Occurs in only a few types 

Electroencephalogram Prominent Mild changes 
abnormalities 

E DEMENTIA 


Dementia is a clinical syndrome characterized by an acquired per- 
sistent impairment in at least three of the following domains of 
function: language, memory, visuospatial skills, executive abilities, 
and emotion. Dementia is a syndrome that can be produced by a 
wide variety of disorders; it may be reversible or irreversible. It is 
distinguished from mental retardation by its acquired nature and by 
the requirement that the patient’s function has declined from a pre- 
viously more competent level. It is distinguished from delirium pri- 
marily by its persistent course and the other features noted in Table 
10-2. It is differentiated from amnesia or aphasia by the multiplic- 
ity of behavioral deficits. Dementia may be of mild, moderate, or 
marked severity. It is conventional to limit the use of the term to 
syndromes of severity sufficient to interfere with the patient’s occu- 
pational performance or social interactions. In most cases, dementia 
is progressive (e.g., Alzheimer’s disease), but patients with trauma, 
postinfectious states, and some stroke syndromes may exhibit a sta- 
ble course, or there may be partial remission of cognitive deficits. 
Two general types of dementia have been recognized within 
the generic dementia syndrome: cortical dementia and subcortical 
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dementia. The distinguishing features of these two syndromes are 
presented in Table 10-3. The etiologies of dementia and their ap- 
proximate frequencies in a clinic population are shown in Table 10-4. 


TABLE 10-3. Distinguishing characteristics of cortical and 
subcortical dementias 


Cortical 
Function dementia Subcortical dementia 
Psychomotor speed Normal Slowed 
Language Involved Spared 
Memory 
Recall Impaired Impaired 
Recognition Impaired Spared 
Remote Temporal gradient Temporal gradient absent 
present 
Executive function Less involved More involved 
Depression Less common More common 
Motor system Spared until late Involved early 
Anatomy Cerebral cortex Subcortical structures and 
dorsolateral prefrontal cortex 
projecting to head of caudate 
nucleus 
Examples Alzheimer’s Huntington’s disease, HIV 
disease encephalopathy, lacunar state 


Note. HIV=human immunodeficiency virus. 


Alzheimer’s Disease 


Alzheimer’s disease (AD) is a progressive neurodegenerative disor- 
der that produces a clinical syndrome termed dementia of the Alz- 
heimer type (DAT). AD has an insidious onset and progresses 
gradually to death. The disorder is age related and becomes increas- 
ingly common after age 65 years. Survival is typically about 10 
years from the time of diagnosis. The earliest changes usually in- 
clude impaired memory and a change in personality characterized 
by indifference. Examination at this stage typically will reveal sub- 
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TABLE 10-4. Etiologies of dementia 


Dementia Frequency (%) 
Alzheimer’s disease 60-70 
Vascular dementia 10-30 
Dementia with Lewy bodies 10-25 
Depression 5-15 
Frontotemporal dementia 5-10 
Alcohol-related dementia 1-10 
Metabolic disturbances 1-10 
Toxic disturbances 1-10 
Hydrocephalus 1-5 
Anoxia brain injury 1-2 
Central nervous system infections 1-2 
Brain tumors 1-2 
Brain trauma 1-2 
Subdural hematoma 1-2 
Other 10-20 


Note. The reported frequencies are drawn from reports of populations seeking 
care in outpatient clinics and do not reflect the distribution of dementing diseases 
among inpatients or in epidemiological surveys. 


tle alterations in language and visuospatial abilities. As the disease 
progresses, memory changes become more pronounced and include 
both learning of new information and remote recall. The visuospa- 
tial disability worsens; the patients become disoriented easily and 
cannot copy or draw accurately. Language abnormalities begin with 
anomia and then progress to a transcortical type of aphasia with flu- 
ent verbal output, impaired comprehension of spoken speech, and 
relatively preserved repetition (see Chapter 6). Abstraction, calcu- 
lation, and executive functions are also compromised in this stage 
of the illness. Motor, somatosensory, and visual function remain in- 
tact. In the final phases of the disease, essentially no memory func- 
tion can be demonstrated, and language is reduced to echolalia, 
palilalia, and incoherent verbalization. The patient loses the ability 
to walk, and incontinence occurs. Delusions, anxiety, and dysphoria 
are common in AD, and agitation is a frequent behavioral distur- 
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bance of more advanced patients. In unusual cases, the disease may 
begin with delusions, aphasia, apraxia, or marked visuospatial dis- 
turbances. 

Table 10-5 lists the criteria used to make a clinical diagnosis 
of AD. Definite, probable, and possible AD are recognized. A diag- 
nosis of definite AD is made when the patient meets all clinical 
criteria for probable AD and then has biopsy or autopsy findings 
compatible with the diagnosis (described below). Probable AD is 
the diagnosis given to patients who manifest clinical findings indic- 
ative of AD; who have had other illnesses excluded by clinical as- 
sessment, laboratory studies, and neuroimaging; and who have not 
had a biopsy. The diagnostic accuracy rate of these criteria when ap- 
plied strictly is approximately 85%. Possible AD is the diagnosis 
used when patients exhibit atypical clinical features (e.g., progres- 
sive impairment of memory but sparing of other neuropsychologi- 
cal abilities) or have another illness that can cause dementia but 
is thought not to be responsible for the patient’s cognitive deficits 
(e.g., hypothyroidism or vitamin B,, deficiency that has been 
treated). 

There is no diagnostic test for AD. Serum, urine, and routine 
cerebrospinal fluid (CSF) tests are normal. EEG will usually reveal 
slowing of the dominant posterior rhythm and an increasing abun- 
dance of theta- and delta-range slowing as the disease progresses. 
P300 evoked responses are delayed after clinical symptoms have 
appeared. Structural imaging such as computed tomography (CT) 
and magnetic resonance imaging (MRI) reveals nonspecific cere- 
bral atrophy. Single photon emission computed tomography 
(SPECT) typically demonstrates diminished cerebral blood flow; 
the most marked reductions are in the inferior parietal and parieto- 
temporal junction areas. Fluoxodeoxyglucose (FDG) positron- 
emission tomography (PET) shows diminished neuronal metabo- 
lism in AD, and the regions with the most severe changes are in the 
inferior parietal and parietotemporal junction areas. The regional 
alterations demonstrated by SPECT and PET reflect the anatomic 
pattern of neuropathological changes in AD and provide character- 
istic findings supportive of the clinical diagnosis. 
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TABLE 10-5. Diagnostic criteria for definite, probable, and 
possible Alzheimer’s disease 


Definite AD 

Clinical criteria for probable AD 

Histopathological evidence of AD (autopsy or biopsy) 
Probable AD 

Onset between ages 40 and 90 years 

No disturbance of consciousness (e.g., not in a delirium) 

Dementia established by clinical examination and documented by 
mental status questionnaire 

Dementia confirmed by neuropsychological testing 

Progressive worsening of memory and other cognitive functions 

Deficits in memory and in at least one other cognitive function 
(language, visuospatial abilities, calculation, executive function, 
praxis, gnosis) 

Absence of systemic disorders or other brain diseases capable of 
producing a dementia syndrome (diseases such as Parkinson’s disease 
and frontal lobe degenerations are identified and excluded by clinical 
examination; other potential causes of dementia are detected and 
excluded by laboratory tests and neuroimaging) 

Possible AD 

Presence of a systemic disorder or other brain disease capable of 
producing dementia but not thought to be the cause of the patient’s 
dementia 

Gradually progressive decline in a single intellectual function in the 
absence of any other identifiable cause (e.g., memory loss, aphasia) 

Unlikely AD 

Sudden onset 

Focal neurological signs 

Seizures or gait disturbance early in the course of the illness 


Note. AD=Alzheimer’s disease. 


At autopsy, the brain is atrophic with enlarged sulci and dilated 
ventricles. Histological changes include neuron loss, astrocytic gli- 
osis, neuritic plaques, neurofibrillary tangles, and amyloid angiopa- 
thy. These changes are most abundant in the medial temporal lobes, 
temporal poles, and posterior temporal-—inferior parietal regions. 
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The frontal lobes are moderately affected; primary motor and sen- 
sory cortex and subcortical structures are spared or are much less in- 
volved. Frontal involvement is more pronounced in patients with 
early executive dysfunction or prominent behavioral alterations. 

The pathogenesis of AD is being increasingly elucidated. Abnor- 
malities of the amyloid precursor protein (APP) or of the metabolism 
of amyloid lead to the accumulation of amyloid in neuritic plaques 
and leptomeningeal blood vessels. Amyloid is toxic to neurons and 
contributes to cell death. There is abnormal phosphorylation of the tau 
protein associated with neuron microtubules, leading to formation of 
neurofibrillary tangles. Inheritance of mutations on chromosomes 21, 
14, and 1 cause the abnormalities of amyloid processing, whereas in- 
heritance of the ApoE-4 allele on chromosome 19 may facilitate accu- 
mulation of amyloid. Amyloid causes oxidative cellular damage and 
induces inflammation, both of which contribute to cell death. 

Pharmacotherapy of AD includes treatment with antioxidants 
and cholinesterase inhibitors. Vitamin E (0-tocopherol 2,000 IU 
daily) or selegiline (10 mg daily) slows the progression of AD. 
Available cholinesterase inhibitors are shown in Table 10-6. Cho- 
linesterase inhibitors produce temporary improvement in cognition 
(25% of patients) or temporarily slow the rate of cognitive deterio- 
ration (50% of patients). Temporary slowing of the loss of function 
and improvement in behavior or reduction in the emergence of new 
behavioral disturbances are other outcomes of cholinesterase inhib- 
itor therapy. The most common side effects evidenced with this 
class of agents involve the gastrointestinal tract and include nausea, 
vomiting, diarrhea, and weight loss. 

Behavioral disturbances in patients with AD are managed with 
psychotropic agents (see “Treatment of Dementia” section later in 
this chapter; also see Chapter 15); side effects are common, and 
these agents should be administered cautiously. 


Vascular Dementia 


Vascular dementia (VAD) accounts for between 10% and 30% of 
dementia in elderly persons. The diagnostic criteria for VAD are 
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TABLE 10-6. Pharmacological characteristics of 
cholinesterase inhibitors 


Agent Initial dose? Final dose Comment 
Tacrine 10 mg qid”? 30—40 mg qid Acetylcholinesterase and 
(Cognex) butyrylcholinesterase 
inhibition 
Donepezil 5 mg qd 10 mg qd Selective 
(Aricept) acetylcholinesterase 
inhibition 
Galantamine 4 mg bid 8-12 mg bid Acetylcholinesterase 
(Reminyl) inhibition and allosteric 


nicotinic modulation 
Rivastigmine 1.5 mg bid 4.5-6 mg bid Acetylcholinesterase and 
(Exelon) butyrylcholinesterase 
inhibition 
“Increase dose every 4 weeks for all agents except tacrine, which should be in- 
creased every 6 weeks. 
>Monitor serum alanine aminotransferase (ALT) levels every 2 weeks during 
dose escalation and every 3 months thereafter. 


presented in Table 10-7. The critical features include the presence 
of dementia, evidence of cerebrovascular disease, and a compelling 
association between these two characteristics. 

VAD may be produced by several types of cerebrovascular pa- 
thology, and several VAD syndromes are recognized. Multiple ce- 
rebral emboli produce multifocal infarction, usually involving the 
cerebral cortex. Sustained hypertension leads to fibrinoid necrosis 
of arterioles with lacunar infarction of the basal ganglia, thalamus, 
and deep hemispheric white matter (lacunar state) and ischemic de- 
myelination of the periventricular regions and deep white matter 
(Binswanger’s disease). Combinations of deep and superficial in- 
farctions may also occur. Co-occurrence of AD and cerebrovascular 
disease is common. 

Cortical infarctions produce deficits in cortically mediated func- 
tions (resulting in aphasia, amnesia, agnosia, and apraxia), and sub- 
cortical infarctions produce the syndrome of subcortical dementia 
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TABLE 10-7. Diagnostic criteria for vascular dementia (VAD) 


Definite VAD 
Clinical criteria for probable VAD 
Autopsy demonstration of appropriate ischemic brain injury with no 
other cause found for the dementia 


Probable VAD 
Dementia 
Decline from a previously higher level of cognitive functioning 
Impairment of two or more cognitive domains 
Deficits severe enough to interfere with activities of daily living and 
not due to physical effects of stroke alone 
Not in a delirium 
Psychosis, aphasia, or sensorimotor impairment not so severe as to 
preclude neuropsychological testing 
No other disorder capable of producing a dementia syndrome is 
present 
Cerebrovascular disease 
Focal neurological signs consistent with stroke 
Neuroimaging evidence of appropriate (extensive or strategic) 
vascular lesions 
A relationship between the dementia and the cerebrovascular disease 
as evidenced by onset of dementia within 3 months of a recognized 
stroke, or abrupt deterioration, fluctuating course, or stepwise 
progression of the cognitive deficit 
Possible VAD 
Dementia with focal neurological signs but without neuroimaging 
confirmation of definite cerebrovascular disease 
Dementia with focal neurological signs but without a clear temporal 
relationship between dementia and stroke 
Dementia and focal neurological signs but with a subtle onset and 
variable course of cognitive deficits 


(see Table 10-3). Parkinsonism with mixed pyramidal and extrapy- 
ramidal dysfunction commonly accompanies the subcortical form 
of VAD. Strategic infarctions are small, critically located lesions 
that disrupt multiple cognitive functions. The angular gyrus syn- 
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drome is the most common example of a strategic infarct dementia; 
the syndrome is characterized by alexia, agraphia, anomia, acalcu- 
lia, right-left confusion, finger agnosia, ideomotor apraxia, and ver- 
bal memory impairment in association with lesions of the left 
angular gyrus (see Chapter 6). Neuropsychiatric disturbances are 
common in VAD. Depression and psychosis are evident in nearly 
half of all patients. Apathy and irritability also occur frequently. 


Dementia With Lewy Bodies 


Dementia with Lewy bodies (DLB) is a progressive dementia syn- 
drome involving two of the following three conditions: visual hal- 
lucinations, fluctuating cognition, and parkinsonism. Delusions, 
depression, and neuroleptic sensitivity with marked adverse effects 
are additional features that support the diagnosis. The parkinsonism 
in DLB is typically mild, consisting of bradykinesia and rigidity 
without tremor. 

PET and SPECT show reduced parietal and occipital function. 
Examination of the brain in DLB reveals cortical and brain stem 
Lewy bodies with abundant neuritic plaques and relatively few neu- 
rofibrillary tangles. 

Patients with DLB often respond to treatment with cholinest- 
erase inhibitors. Conventional neuroleptics should be avoided. 
Atypical antipsychotics are used to treat psychosis if the delusions 
and hallucinations are not relieved by cholinesterase inhibitor ther- 
apy. Dopaminergic therapy (see Chapter 11) may partially relieve 
the parkinsonism. 


Dementia of Depression 


The dementia of depression—also known as “depressive pseudode- 
mentia”—occurs primarily in elderly individuals and is character- 
ized by slowness of thought, poor memory, and impaired executive 
function. Aphasia is not present. Depression symptoms with sad- 
ness, feelings of helplessness and worthlessness, sleep disturbance, 
and appetite changes are usually evident, and anxiety and delusions 
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frequently accompany the cognitive changes. Agitation or retarda- 
tion may be the predominant motor manifestation. The diagnosis 
is confirmed by recovery of cognitive function with successful 
treatment of mood disorder. Psychopharmacological treatment or 
electroconvulsive therapy may produce recovery of mood and cog- 
nition. CT and MRI show more marked atrophy in patients with the 
dementia of depression than in depressed patients of similar age 
without intellectual impairment. Elderly individuals with late-onset 
depression and cognitive impairment are frequently found to have 
extensive ischemic injury to deep white matter when studied with 
MRI. Follow-up studies have shown that late-onset depression with 
dementia may be the harbinger of degenerative or vascular dementia. 


Frontotemporal Dementia 


Frontotemporal dementias (FTDs) are idiopathic neurodegenera- 
tive diseases that produce lobar atrophy of the frontal and/or tempo- 
ral lobes. Asymmetric degeneration is common, with predominant 
right- or left-sided changes. Three principal types of FTDs are rec- 
ognized: 1) Pick’s disease, characterized by neurons containing 
Pick bodies and ballooned Pick cells; 2) frontal lobe degeneration 
(FLD) without distinctive histological features evidencing neuron 
loss and gliosis without Pick bodies or Pick cells; and 3) dementia 
in conjunction with motor neuron disease (frontal lobe degenera- 
tion—amyotrophic lateral sclerosis [FLD-ALS] complex). 

Three clinical syndromes have been associated with FTD: 
1) a frontal lobe type disinhibition syndrome characterized by im- 
pulsiveness and tactlessness; 2) primary progressive aphasia with 
preserved, nonfluent verbal output, and early mutism; 3) semantic 
dementia characterized by semantic aphasia (loss of word meaning) 
and associated visual agnosia. Some familial cases of FTD have 
symptoms resembling progressive supranuclear palsy or cortico- 
basal degeneration (see Chapter 11). 

Approximately 40% of cases of FTD are inherited in an auto- 
somal-dominant pattern, and 20% of these cases involve a mutation 
of the tau gene on chromosome 17. 
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Clinically, FTD usually begins between 50 and 70 years of age. 
It has an insidious onset with prominent changes in personality or 
language. Memory, copying, and calculations are largely spared un- 
til the middle stages of the illness, and assessing these abilities aids 
in distinguishing FTD from AD. Behavior alterations in FTD in- 
clude disinhibition, impulsiveness, tactlessness, and impaired so- 
cial judgment. In some patients, apathy predominates. Depression 
and obsessive-compulsive behavior are common in FTD. Parkin- 
sonism may occur in the later stages of the illness, and fascicula- 
tions (contractions of motor unit visible as episodic dimpling of 
muscles or vermiform movements of the tongue) are present in pa- 
tients with the FLD-ALS complex. 


Hydrocephalus 


Hydrocephalus may be nonobstructive (hydrocephalus ex vacuo 
produced by tissue loss) or obstructive. The latter may be non- 
communicating (produced by obstruction of CSF flow within the 
ventricular system or between the ventricular system and the sub- 
arachnoid space via the outflow foramina of the fourth ventricle) 
or communicating (normal-pressure hydrocephalus [NPH]). The 
obstruction to CSF flow in NPH is usually in the arachnoid granu- 
lations of the superior sagittal sinus, preventing absorption of CSF 
into the venous system. 

Noncommunicating hydrocephalus is more common in children 
and presents with increased intracranial pressure, headache, papille- 
dema, and sixth-nerve palsy. The most common causes are congenital 
malformations of the midbrain aqueduct, intracranial tumors, and 
acute meningitis. NPH presents with dementia, incontinence, and gait 
abnormalities (ataxia, apraxia, or parkinsonism). It usually follows 
cerebral trauma, meningitis, or encephalitis but may have no identifi- 
able antecedents. NPH is diagnosed by identifying hydrocephalus on 
CT or MRI; demonstration of abnormal CSF flow characteristics on 
radionuclide cisternography may be helpful diagnostically. Diversion 
of CSF to the intraperitoneal space via a lumboperitoneal or ventric- 
uloperitoneal shunt is the necessary intervention. 


163 


Central Nervous System Infections With Dementia 


Dementia can be produced by chronic meningitis, slow viruses, and 
prions (proteinaceous infectious particles), or it may occur as a 
static state after encephalitis (particularly herpes encephalitis) (see 
Table 10-8). 


TABLE 10-8. Principal infectious causes of dementia 


Chronic meningitis 
Fungal 
Cryptococcus 
Histoplasmosis 
Parasitic 
Cysticercosis 
Toxoplasmosis 
Bacterial 
Tuberculosis 
Syphilis 
Lyme disease 
Slow viruses 
Human immunodeficiency virus encephalopathy 
Subacute sclerosing panencephalitis (SSPE) 
Progressive multifocal leukoencephalopathy (PML) 
Prions 
Creutzfeldt-Jakob disease 
New-variant Creutzfeldt-Jakob disease 
Postencephalitic states 
Herpes encephalitis 


Human immunodeficiency virus (HIV) encephalopathy may 
be the presenting manifestation of acquired immunodeficiency syn- 
drome (AIDS) or may evolve after the infection has affected other 
organ systems. The disease is produced by a retrovirus; the princi- 
pal risk factors for infection are unprotected sex with an infected 
partner and intravenous drug administration with contaminated 
needles. The cognitive changes have the features of subcortical 
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dementia (Table 10-3), with prominent apathy. Rigidity, ataxia, 
tremor, seizures, and myoclonus may accompany the dementia syn- 
drome. Positive HIV serology in the absence of evidence of other 
causes of mental status changes (particularly opportunistic central 
nervous system [CNS] infections) support the diagnosis. At au- 
topsy, inflammatory changes and multinucleated giant cells are 
identified in the cerebral white matter. Treatment with antiretroviral 
therapy may improve intellectual function or retard the progress of 
the disorder; psychostimulants or antidepressants may improve 
arousal and mood. 

Several prion disorders produce dementia. Prions are protein- 
aceous infectious particles that may be inherited or transmitted. 
Creutzfeldt-Jakob disease (CJD) is a rapidly progressive prion dis- 
order that causes dementia, extrapyramidal dysfunction, pyramidal 
tract signs, and myoclonus. Patients with CJD usually die within 
6 to 12 months of onset. The EEG shows characteristic periodic dis- 
charges in most patients, although these changes may not appear 
until late in the course of the disease. No treatment is available. 
Pathologically, the principal changes include marked astrocytic 
hypertrophy and spongiform changes of the cortex. Gerstmann- 
Straussler-Scheinker (GSS) disease, another prion disorder, is char- 
acterized by prominent ataxia. Fatal familial insomnia (FFI) and 
new-variant CJD (likely related to bovine spongiform encephalop- 
athy, or “mad cow disease”) also are prion disorders. The latter af- 
fects younger individuals and has a predominance of psychiatric 
symptoms early in the clinical course relative to typical CJD. GSS 
and FFI are inherited prion disorders. 


Miscellaneous Dementia Syndromes 


Alcohol, solvent inhalation (glue sniffing), industrial or occupa- 
tional solvent exposure, polydrug abuse, and chronic excessive use 
of over-the-counter drugs are toxic conditions that produce cogni- 
tive impairment. Medications administered for control of behav- 
ioral disturbances or systemic illness may cause or exacerbate 
intellectual abnormalities. Medical disorders including cardiopul- 
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monary diseases, anemia, gastrointestinal conditions and deficiency 
states, and endocrinopathies may produce dementia syndromes. 
Dementia is present in many patients with movement disorders (see 
Chapter 11), vascular and collagen-vascular diseases (Chapter 12), 
brain tumors (Chapter 12), multiple sclerosis and other diseases of 
the white matter (Chapter 13), and cerebral trauma (Chapter 14). 


Dementia in Children 


Children may exhibit static encephalopathies manifested by mental 
retardation and delayed acquisition of developmental milestones, or 
they may have dementia syndromes characterized by loss of previ- 
ously acquired skills. Progressive dementia is rare in children and 
requires thorough assessment. Table 10-9 lists the principal causes 
of dementia in infants, children, and adolescents and the laboratory 
tests most helpful in their identification. Inherited white matter dis- 
eases, many of which begin in childhood, are discussed in Chapter 13. 


m@ ASSESSMENT OF DEMENTIA 


A careful history and thorough mental status examination (see 
Chapters 1 and 3-8) provide the information critical for identifica- 
tion and differential diagnosis of dementia and delirium. The initial 
assessment provides clues to the diagnosis and generates hypothe- 
ses that will be confirmed or disconfirmed by laboratory tests and 
neuroimaging. Accurate diagnosis is necessary for treatment and 
for counseling patients and their families regarding prognosis, he- 
reditary risks, and management. Table 10-10 outlines the standard 
evaluation of the patient with dementia; additional tests are chosen 
based on specific historic, occupational, clinical, neuroimaging, 
and preliminary laboratory information. 


E TREATMENT OF DEMENTIA 


Behavior disorders associated with dementia and delirium are treated 
with psychotropic agents based on the patient’s predominant symp- 
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TABLE 10-9. 


Causes of dementia in infants, children, and 


adolescents and the laboratory tests most helpful 
in establishing a diagnosis 


Brain disorder 


Inherited white matter disorders 
Alexander’s disease 


Cerebrotendinous xanthomatosis 

Polycystic lipomembranous 
osteodysplasia 

Adrenoleukodystrophy 

Metachromatic leukodystrophy 

Krabbe’s disease (globoid cell 
leukodystrophy) 

Inherited gray matter disorders 

Lafora’s disease 

Ceroid lipofuscinosis 

Gy gangliosidosis 

Gy gangliosidosis 

Gaucher’s disease 

Niemann-Pick disease 


Mucopolysaccharidosis 
Wilson’s disease 
Fabry’s disease 

Miscellaneous disorders 
Mitochondrial encephalopathies 


HIV encephalopathy 
Leigh’s disease 


Neuroacanthocytosis 


Pseudoxanthoma elasticum 
Schizophrenia (dementia 
praecox) 


Note. 


Laboratory tests 


CT, MRI (frontal lobe 
demyelination) 

Serum cholesterol 

CT, MRI, hand films, skin biopsy 


Serum very long chain fatty acids 

Leukocyte arylsulfatase A 

Leukocyte galactocerebroside- 
galactosidase 


Liver or skeletal muscle biopsy 
Urinary dolichols, brain biopsy 
Leukocyte Gyy;-galactosidase 
Leukocyte hexosaminidase A 
Leukocyte glucocerebrosidase 
Liver biopsy, leukocyte 
sphingomyelinase 
Leukocyte N-acetylglucosaminidase 
Serum copper and ceruloplasmin 
Leukocyte galactosidase 


Serum lactate/pyruvate levels: 
muscle biopsy 

Serum HIV antibodies 

CT, MRI (bilaterally symmetric 
lesions of basal ganglia) 

CT, MRI, nerve-conduction studies, 
acanthocytes 

Skin biopsy 

Clinical assessment 


CT=computed tomography. MRI=magnetic resonance imaging. 


167 


TABLE 10-10. Standard assessment of the dementia patient 


Laboratory tests 
Complete blood count 
Electrolytes, blood glucose, blood urea nitrogen (BUN) 
Thyroid-stimulating hormone (TSH) 
Serum vitamin B, level 
Neuroimaging 
Computed tomography or magnetic resonance imaging 
Useful systemic assessments 
Electrocardiogram 
Chest X ray 
Urinalysis 
Liver function tests 
Optional tests 
Lumbar puncture 
EEG and quantitative EEG 
Single photon emission computed tomography 
Positron-emission tomography 
Serum antiphospholipid antibodies 
Serum or urine drug tests 
Serum human immunodeficiency virus antibodies 
Muscle biopsy 
Nerve conduction studies 


Note. EEG=electroencephalogram. 


toms. Psychosis usually responds to low doses of antipsychotic 
agents; atypical antipsychotics are the agents of choice. Similarly, 
agitation is treated with atypical antipsychotics, neurostabilizers, 
trazodone, buspirone, or propranolol. Tricyclic agents with few an- 
ticholinergic side effects, selective serotonin reuptake inhibitors, 
and other antidepressants with favorable side-effect profiles are used 
in dementia with depression or the dementia of depression. Anxiety 
in depression usually resolves with benzodiazepines, buspirone, or 
propranolol. Benzodiazepines should be avoided in the elderly 
when possible. If required, those that are well metabolized by el- 
derly patients include oxazepam, lorazepam, and temazepam. 
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Insomnia may respond to treatment with trazodone, a benzodi- 
azepine (e.g., temazepam), or a nonbenzodiazepine sedative (zale- 
plon, zolpidem). These agents are discussed in Chapter 15, and 
management of specific conditions associated with dementia is de- 
scribed in Chapters 11-14. Antioxidants and cholinesterase inhibi- 
tors used to treat AD were described earlier in this chapter. 

Appropriate use of psychotropic agents in dementia can delay 
placement in a nursing home and diminish the use of restraints with 
patients residing in institutions. Patients also may respond to non- 
pharmacological environmental manipulations, and these should be 
tried before initiating pharmacotherapy. The principles of avoiding 
any unnecessary drugs, minimizing polypharmacy, beginning with 
low drug dosages, increasing dosages slowly, and continually mon- 
itoring for side effects are particularly applicable to patients with 
dementia. 

Caring for patients with dementia is stressful, and assessment 
of the caregiver is an essential element of dementia treatment. 
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MOVEMENT DISORDERS 


Movement disorders are produced by dysfunction of the basal gan- 
glia, and these deep gray matter structures are increasingly recog- 
nized to be critically important in cognition and emotion as well as 
in motor function. There are three important corollaries with re- 
spect to the role of the basal ganglia in mental function: 1) basal 
ganglia disorders are frequently accompanied by abnormalities of 
intellectual integrity, mood, motivation, and personality; 2) many 
psychotropic agents affect the basal ganglia and produce movement 
disorders as side effects; and 3) many idiopathic psychiatric disor- 
ders have motoric manifestations. 

This chapter describes the neuropsychiatric disturbances that 
accompany movement disorders. Parkinson’s disease (PD) and par- 
kinsonism are discussed first, followed by the hyperkinetic move- 
ment disorders and tremors. 


E PARKINSON’S DISEASE 
Demography 


PD is an idiopathic degenerative disease that affects selected nuclei of 
the brain stem (substantia nigra, ventral tegmental area, locus coeru- 
leus) and produces depletion of neurotransmitters (dopamine, norepi- 
nephrine) from neurochemical systems originating in these nuclei. 
PD has a prevalence in the general population of 100-200 per 
100,000. The mean age at onset of PD is between 58 and 62 years, and 
the duration of illness averages 13-14 years. Men are slightly more 
likely to have PD than women; the disorder has little genetic risk. 


172 


Clinical Features 


The cardinal motor features of PD are bradykinesia, rigidity, and 
rest tremor. Bradykinesia is manifested by hesitation before initiat- 
ing movements, slowness in executing movements, and a paucity of 
spontaneous movement and gesture. Reduced arm swing when 
walking and a tendency to take several small steps when turning are 
additional evidence of bradykinesia. Hypophonia of speech, an ex- 
pressionless (“masked”) face, and micrographia when writing are 
also manifestations of bradykinesia. Two types of rigidity occur in 
PD. Most patients have a plastic type of rigidity with increased re- 
sistance to passive flexion and extension of the limbs. In addition, 
if tremor is present, a cogwheel type of ratchet resistance can be de- 
tected while assessing tone. The typical rest tremor of PD is a large- 
amplitude, 4 to 6 cycles per second (cps), alternating flexion-extension 
movement that usually involves the fingers and wrist but may in- 
volve other body parts (lips, tongue, legs). Rest tremor is most ap- 
parent when the patient is in a state of alert repose; it disappears 
with action of the involved limb and is absent in sleep. Tremor is 
exaggerated by stress. An action tremor (small amplitude, 10-12 
cps) that appears with motion and disappears with rest occurs in 
some patients with PD. 

In PD, results of structural neuroimaging such as computed 
tomography (CT) and magnetic resonance imaging (MRI) are nor- 
mal or show mild to moderate cerebral atrophy. Glucose metabo- 
lism demonstrated by positron-emission tomography (PET) and 
cerebral perfusion imaged by single photon emission computed 
tomography (SPECT) also are usually normal. PET fluorodopa 
scans reveal diminished transmitter uptake into the basal ganglia. 


Pathology 


The substantia nigra, ventral tegmental area, and locus coeruleus 
are routinely affected in PD. There is depigmentation and Lewy 
body formation in the cells of the substantia nigra and locus coeru- 
leus and loss of neurons from the involved structures. The nucleus 
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basalis of Meynert, a basal forebrain nucleus, is involved in some 
but not all patients. Lewy bodies are single or multiple concentric 
hyaline cytoplasmic inclusions with a clear halo surrounding a 
dense central region. Composed of granulofilamentous material, 
they stain densely with ubiquitin and o-synuclein stains. Lewy bod- 
ies are common in a restricted distribution in the cerebral cortex of 
patients with PD, and patients with dementia have abundant cortical 
Lewy bodies. 

Several types of neurochemical changes are present in PD. 
Dopamine is synthesized in the substantia nigra and transported to 
putamen, caudate, and medial temporal and medial frontal lobe re- 
gions. In PD, dopamine depletion is most marked in the putamen. 
Norepinephrine is synthesized in the locus coeruleus, and the 
pathological changes in this region in PD are associated with vari- 
able cortical noradrenergic deficits. Serotonin is reduced in the stri- 
atum, substantia nigra, and hippocampus in PD. Acetylcholine is 
synthesized by choline acetyltransferase, which is manufactured by 
neurons in the nucleus basalis. Cholinergic function is reduced in 
PD patients who have atrophy of nucleus basalis. 


Treatment 


PD responds to treatment with dopaminergic agents, and failure of a 
patient to improve with therapy challenges the accuracy of the diag- 
nosis. Two approaches to treatment are currently pursued: 1) treat- 
ment that slows the progress of the disease and delays or prevents 
cell death, and 2) treatment that provides relief of symptoms but has 
no effect on the underlying disease process. Selegiline is a mono- 
amine oxidase B (MAO-B) inhibitor that inhibits the formation of 
hydroxyl radicals generated in the course of the catabolism of dopa- 
mine and exogenous toxins suspected to play a role in the pathogen- 
esis of PD. These hydroxyl molecules damage cell members and 
lead to cell death; thus, MAO-B inhibition reduces oxidative dam- 
age, preserves cell membranes, and enhances cell survival (see also 
the discussion of selegiline in Chapter 15). Unanimity on whether 
this is selegiline’s principal mode of action has not been achieved. 
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Symptomatic relief in PD can be provided by anticholinergic 
agents, dopamine precursors (levodopa, usually administered in a 
fixed combination with carbidopa [Sinemet] to prevent peripheral 
metabolism of the levodopa), facilitation of dopamine release and 
inhibition of reuptake (amantadine), and dopamine receptor agonists 
(bromocriptine, pergolide, ropinirole, pramipexole) and catechol- 
O-methyltransferase inhibitors to reduce peripheral metabolism of 
levodopa (entacapone, tolcapone). Table 11-1 lists drugs used in 
the treatment of PD, their dosages, and their principal side effects. 
Surgical therapies including pallidotomy and deep brain stimula- 
tion are available for patients who develop severe on-off symptoms. 


Dementia and Cognitive Alterations 


Intellectual impairment is common in PD. Approximately 40% of 
PD patients meet criteria for overt dementia as detected by routine 
mental status examination, and an additional 30% have more subtle 
cognitive impairments. Many patients with mild cognitive decline 
exhibit the characteristics of subcortical dementia (see Chapter 10). 
The causes of intellectual deterioration in PD are multiple. Severe 
dopamine deficiency can produce the syndrome of subcortical de- 
mentia. Patients with pathological changes in the nucleus basalis as 
well as the brain stem dopaminergic nuclei have combined cholin- 
ergic and dopaminergic deficits and have more severe dementia 
than those with changes limited to the dopaminergic nuclei. Patients 
with widespread cortical Lewy bodies also show dementia, and pa- 
tients with Alzheimer-type cortical pathology have the clinical fea- 
tures of both PD and Alzheimer’s disease. 


Depression 


Dysphoric mood is frequent in PD, occurring in half of the patients. 
The depressive syndrome has atypical features: sadness and feelings 
of hopelessness and helplessness are common, but guilt and self- 
deprecation are rare. Approximately 10% of patients meet criteria 
for a major depressive episode. Anxiety is common in conjunction 
with depression, and suicide and delusional depression are infre- 
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TABLE 11-1. Agents used in the treatment of Parkinson’s 
disease 


Class and agent Usual dosage Side effects of the class 


Monoamine oxidase B inhibitor 


Selegiline 5 mg po in A.M.; Insomnia, hallucinations, 
5 mg at noon delusions 
Anticholinergics 
Benztropine 2-6 mg/day Urinary retention, 
constipation, blurred vision, 
confusion 


Trihexyphenidyl 4-8 mg/day 


Dopamine release facilitation 


Amantadine 200-300 mg/day Hallucinations, delusions 
Dopamine precursor 
Levodopa 300-2,000 mg/day Hallucinations, delusions, 
Sinemet or 10/100 tid to 25/ euphoria, mania, 
Madopar* 250 qid hypersexuality, confusion 
Dopamine receptor agonist 
Bromocriptine 6-30 mg/day Hallucinations, delusions, 
Pergolide 1-5 mg/day euphoria, mania, 
hypersexuality, confusion 
Ropinirole 0.75-3 mg/day Hallucinations, nausea, 
Pramipexole 0.375-4.5 mg/day dyskinesia, somnolence 
COMT inhibitors 
Tolcapone 300 mg/day Liver toxicity, dyskinesia, 
sleep disorder, somnolence 
Entacapone 200 mg/day Dyskinesia, nausea, urine 
discoloration 


Note. COMT=catechol-O-methyltransferase. 

*Sinemet is the trade name for a fixed combination of levodopa and carbidopa; 
Madopa is a fixed combination of levodopa and benserazide; carbidopa and 
benserazide are dopamine B-hydroxylase inhibitors that prevent the peripheral 
metabolism of levodopa. 
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quent. Depressed patients tend to have lower levels of 5-hydroxy- 
indoleacetic acid (5-HIAA), the principal metabolite of serotonin, 
in their cerebrospinal fluid. PET reveals that glucose metabolism of 
the frontal lobes is decreased in depressed compared with non- 
depressed PD patients. The depression does not correlate with the 
severity of the motor deficit and must be treated separately with an- 
tidepressant agents or electroconvulsive therapy (see Chapter 15). 


Other Neuropsychiatric Disorders 


Anxiety is common in both depressed and nondepressed PD pa- 
tients. Apathy is the most common personality alteration of PD and 
has been identified in both depressed and nondepressed patients. 
Psychosis is uncommon in PD except after treatment with dopami- 
nergic or anticholinergic agents. 


Drug-Associated Neuropsychiatric Disorders 


Dopamine is one of the most powerful psychoactive agents in clin- 
ical use. It functions in a variety of nervous system circuits that me- 
diate motor, cognitive, and emotional activities. When administered 
to PD patients, it has the ability to produce a remarkable resurrec- 
tion of motor abilities, but it can also produce a panoply of motoric 
and behavioral side effects. Chorea, tics, and myoclonus are motor 
expressions of dopamine excess in PD. Hallucinations occur in 
30%, delusions in 10%, anxiety in 10%, euphoria in 10%, and hy- 
persexuality in 1% of PD patients treated with dopaminergic agents. 
These complications usually occur in the absence of delirium, al- 
though high doses of dopaminergic agents can produce an acute 
confusional state. Most of these manifestations are best managed by 
reducing the dose of the dopaminergic drug. Dopaminergic doses 
are not higher in patients with drug-associated behavioral changes; 
they occur when dopaminergic treatment is administered to a vul- 
nerable host, usually patients who are older, have dementia, and are 
taking multiple medications. 

Dopaminergic psychosis can be managed by administering 
low doses of an atypical antipsychotic agent such as clozapine. PD 
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patients are unusually sensitive to the sedating effects of clozapine, 
and doses in the range of 12.5-75 mg may be adequate to control 
the psychosis without producing intolerable side effects. Quetiapine 
(75-300 mg/day) is an alternative to clozapine. Risperidone and 
olanzapine are atypical antipsychotics that may ameliorate treat- 
ment-related symptoms; they may exacerbate parkinsonism and 
must be used cautiously. When behavioral changes are induced by 
anticholinergic agents, the patient is usually in a delirium with 
marked attentional deficits, fluctuating arousal, and reduced coher- 
ence of thought. 


E PARKINSONISM 


Parkinsonian syndromes are clinical conditions that resemble PD 
but lack the cardinal features or deviate from the classic disorder in 
some other important way. Parkinsonian patients typically manifest 
bradykinesia and rigidity but often lack tremor. Non-PD parkin- 
sonian syndromes also tend to respond poorly to treatment with 
dopaminergic therapy. The most common non-PD parkinsonian 
syndromes are described briefly, and a more extensive differential 
diagnosis is provided in Table 11-2. Dementia with Lewy bodies 
includes a parkinsonian syndrome and is discussed in Chapter 10. 


Progressive Supranuclear Palsy 


Progressive supranuclear palsy (PSP) is manifested by a character- 
istic tetrad: supranuclear gaze palsy, axial rigidity, pseudobulbar 
palsy, and dementia. Supranuclear gaze palsy is evidenced by the 
loss of vertical gaze (downgaze is compromised before upgaze, and 
volitional saccadic eye movements are impaired before pursuit 
movements); axial rigidity refers to increased tone in trunk and 
neck muscles, imparting an extended posture to the patient; 
pseudobulbar palsy in PSP features a marked dysarthria. The de- 
mentia of PSP has subcortical features (see Chapter 10). Depression 
and obsessive-compulsive disorder (OCD) have been described in 
PSP patients. Treatment is with dopaminergic antiparkinsonian 


TABLE 11-2. Differential diagnosis of parkinsonism 


Parkinsonian disorder 


Parkinson’s disease 
Postencephalitic parkinsonism 


Progressive supranuclear palsy 
Rigid Huntington’s disease 
Shy-Drager syndrome 
Striatonigral degeneration 
Olivopontocerebellar atrophy 
Cortical-basal degeneration 
Dementia with Lewy bodies 
Wilson’s disease 
Idiopathic basal ganglia 
calcification (Fahr’s disease) 
Hallervorden-Spatz disease 
Vascular parkinsonism 
Dementia pugilistica 
Hydrocephalus 
Creutzfeldt-Jakob disease 
Syphilis 
Drug-induced parkinsonism 
Carbon monoxide 
Hypoparathyroidism 


Note. CSF=cerebrospinal fluid; CT=computed tomography; EEG=electroencephalogram; FTA-ABS=fluorescent treponemal antibody absorption; 


Key clinical features 


Bradykinesia, rigidity, rest tremor, treatment responsive 

Followed encephalitis lethargica epidemic (1918—1926); occasional current cases, oculogyric crises, 
asymmetric motor changes, prominent neuropsychiatric alterations 

Axial rigidity, vertical gaze paralysis, pseudobulbar palsy 

Early onset, family history, minor choreiform movements 

Prominent impotence, postural hypotension, incontinence 

Similar to Parkinson’s disease but unresponsive to treatment 

Cerebellar and pyramidal system abnormalities 

Asymmetric onset, marked apraxia, visuospatial deficits, alien hand phenomena 

Dementia similar to Alzheimer’s disease with visual hallucinations and fluctuations in disability 

Kayser-Fleischer corneal rings, low serum ceruloplasmin 

Calcified basal ganglia on CT, normal serum calcium 


Globus pallidus mineralization on CT and MRI 

Spastic rigidity, asymmetric reflexes, Babinski signs 

Extensive history of boxing 

Markedly enlarged ventricles on CT or MRI 

Rapid progression, pyramidal signs, periodic EEG pattern 

Positive serum FTA-ABS and CSF VDRL 

Neuroleptic treatment, tremor absent or minimal, typically bilateral and symmetrical 
Carbon monoxide exposure, globus pallidus lesions on CT 

Calcified basal ganglia on CT, reduced serum calcium 


MRI=magnetic resonance imaging; VDRL=Venereal Disease Research Laboratory. 
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agents (described earlier in chapter), but the response is modest at 
best. At autopsy, patients have cell loss, neurofibrillary tangles, and 
granulovacuolar degeneration involving the neurons of the mid- 
brain, globus pallidus, and thalamus. Neuroimaging (CT or MRI) 
may reveal brain stem atrophy, and SPECT and PET usually dem- 
onstrate diminished perfusion or metabolism of the frontal lobes. 


Vascular Parkinsonism 


Vascular parkinsonism occurs in patients with multiple small-vessel 
occlusions producing infarctions in the basal ganglia and ischemic 
injury of the deep hemispheric white matter. The most common 
causes of the small-vessel disease are sustained hypertension (lead- 
ing to lipohyalinosis of arterioles) and diabetes. Patients typically 
exhibit subcortical dementia, parkinsonism with gait changes and 
bradykinesia but little tremor, and pyramidal tract signs (spasticity, 
exaggerated muscle stretch reflexes, pseudobulbar palsy, and Babin- 
ski signs). Occasional patients may improve with antiparkinsonian 
agents. Depression, psychosis, apathy, and irritability are the most 
common neuropsychiatric features of vascular parkinsonism. The 
terms lacunar state and Binswanger’s disease are used when infarc- 
tions predominate in the basal ganglia and white matter, respectively. 


Drug-Induced Parkinsonism 


Parkinsonism may be induced by dopamine-blocking agents in- 
cluding neuroleptics (phenothiazines, butyrophenones) and agents 
used to control gastrointestinal disorders (compazine, metoclopra- 
mide). Patients typically manifest bradykinesia and rigidity and are 
less likely to exhibit tremor. Older patients are more susceptible to 
this side effect than younger persons. Amelioration of the syndrome 
is usually accomplished by reducing the dosage of the inciting agent 
and temporarily treating the patient with anticholinergic agents or 
amantadine. Levodopa and dopamine receptor agonists are used in 
the treatment of drug-induced parkinsonism only if the motor 
symptoms are extreme. These agents may exacerbate a psychotic 
disorder. 
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E HUNTINGTON’S DISEASE 
Clinical Features 


Huntington’s disease (HD) is an autosomal-dominant neurode- 
generative disease associated with a trinucleotide repeat mutation 
on chromosome 4. The disease commonly begins between the ages 
of 35 and 40 years, and the duration is 12-16 years. Late-onset 
(after age 50 years) and juvenile-onset (under age 20 years) cases 
occur. The disease is equally common in men and women; inheri- 
tance from the father is more likely among early-onset cases. 

HD is a hyperkinetic disorder with choreic movements affecting 
the proximal and distal limbs, trunk, face, and speech musculature. 
Gait abnormalities and dysarthria are prominent. A supranuclear 
gaze palsy occurs in a majority of patients. A rigid variant with 
parkinsonism is much less common and is most frequent in the 
juvenile form of the disease. Structural imaging (CT, MRI) typi- 
cally reveals atrophy of the caudate nuclei in HD, and PET demon- 
strates reduced metabolism in these nuclei. 

Neuroleptic medications suppress the chorea. There is no in- 
tervention available that retards the course of the disease or im- 
proves the accompanying dementia. 


Pathology 


At autopsy, there is marked cell loss in the caudate nuclei and the 
putamina, moderate loss of cells from thalamic nuclei, and variable 
neuron dropout in the cerebral cortex. Medium-sized spiny neurons 
are disproportionately affected in the striatum. y-Aminobutyric acid 
(GABA) is depleted in the affected regions in HD. Concentrations 
of substance P, cholecystokinin, and metenkephalin are severely re- 
duced. 


Neuropsychiatric Manifestations 


A variety of neuropsychiatric disorders occur in HD. All of the pa- 
tients develop subcortical dementia (see Chapter 10), and the cog- 
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nitive alterations are the earliest manifestations in some cases. 
Personality changes are ubiquitous throughout the illness and in- 
clude irritability, disinhibition, and conduct disorders. Patients may 
have personality alterations closely resembling intermittent explo- 
sive disorder or antisocial personality disorder. Depression occurs 
in 40%-50% of patients, and mania is present in approximately 2%. 
Suicide is a major complication of the depressive disorder. Psycho- 
sis is present in 5%—15% of patients. OCD and paraphilic disorders 
have been observed in some cases. Behavioral alterations precede 
the onset of the chorea in approximately one-third of cases. Treat- 
ment of the behavioral disorders of HD involves the use of conven- 
tional psychotropic agents (see Chapter 15). Carbamazepine or 
valproate is superior to lithium for managing mania in HD. 


m@ NON-HUNTINGTON’S DISEASE CHOREAS 


Chorea occurs in a wide array of neurological and systemic disor- 
ders. Common causes of chorea are described below, and the ex- 
tended differential diagnosis is presented in Table 11-3. 


Tardive Dyskinesia 


Tardive dyskinesia (TD) is a choreiform disorder that occurs after 
chronic administration of dopamine-blocking agents. Diagnosis of 
TD requires that the patient have a cumulative exposure of at least 
3 months to a neuroleptic or other dopamine-blocking agent and 
that other causes of chorea be excluded. The movements of TD are 
typically small-amplitude choreic jerks involving the tongue, lips, 
and fingers. Truncal dyskinesia and foot and toe movements also 
are common. The chorea is present at rest and is increased by dis- 
traction; it is reduced by action of the affected limb, directing at- 
tention to the movements, and asking the patient to volitionally 
suppress the movements. There is little subjective awareness of TD. 
Once it occurs, TD is stable in a majority of patients, although a 
small number progress to severe chorea and disability. Resolution 
may occur if the patient is able to remain off dopamine-blocking 
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TABLE 11-3. 
Choreic disorder 


Huntington’s disease 


Benign familial chorea 
Neuroacanthocytosis 


Chorea with stroke 
Cerebral palsy 
Kernicterus 
Sydenham’s chorea 


Chorea gravidarum 
Chorea with SLE 
Antiphospholipid 
antibody syndrome 
Wilson’s disease 
Acquired hepatocerebral 
degeneration 
Polycythemia vera 
Hyperthyroidism 
Tardive dyskinesia 


Stimulant-induced 
chorea 

Anticonvulsant-induced 
chorea 

Levodopa-induced 
chorea 


Spontaneous dyskinesia 


Differential diagnosis of chorea 


Key clinical features 


Autosomal dominant, dementia, atrophy of 
caudate on CT or MRI 

Early onset, nonprogressive, no dementia 

Chorea and tics, peripheral neuropathy, 
acanthocytes 

Acute onset, hemiballismus early 

Anoxic early life episode 

Elevated bilirubin in infancy 

Follows streptococcal A infection, positive 
anti-DNase B titer 

Pregnancy, history of Sydenham’s chorea 

Positive ANA and anti-double-stranded DNA 

Positive lupus anticoagulant and anticardiolipin 
A and B antibodies 

Kayser-Fleischer ring; liver disease 

Liver failure 


Elevated hematocrit 

Low TSH, elevated T4 

Prolonged exposure to dopamine-blocking 
agents 

Amphetamine or methylphenidate use 


Administration of phenytoin, phenobarbital, 
carbamazepine, or ethosuximide 

Chorea in “on” periods of patients with 
Parkinson’s disease treated with 
dopaminergic agents 

Oral-buccal lingual dyskinesia in elderly 
patients 


ANA=antinuclear antibody; CT=computed tomography; MRI = mag- 
netic resonance imaging; SLE=systemic lupus erythematosus; T,=thyroxine; 
TSH=thyroid-stimulating hormone. 


Note. 
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agents for 1-2 years. The disorder may be permanent, and failure to 
resolve is particularly common in elderly patients. TD is suppressed 
by reintroducing or increasing the dose of dopamine-blocking 
drugs. It may improve with treatment with reserpine, propranolol, 
or clonazepam. A syndrome identical to TD may occur in elderly 
patients with no history of exposure to dopamine-blocking agents. 


Chorea With Systemic Lupus Erythematosus 


Chorea may occur in systemic lupus erythematosus (SLE). Chorea 
is most common in women whose disease begins early (around age 
18 years). It is most frequent in SLE patients who have antiphos- 
pholipid antibodies and may also occur in patients with antiphos- 
pholipid antibodies who lack other evidence of SLE. Recurrent 
bouts of hemichorea and asymmetric chorea are common. SLE may 
be complicated by a variety of neuropsychiatric disorders including 
psychosis, depression, and seizures. The diagnosis of SLE is sup- 
ported by a positive antinuclear antibody (ANA) test and, more 
specifically, by a positive anti-double-stranded DNA test. Anti- 
phospholipid antibodies include lupus anticoagulant and anticardi- 
olipins A and B. 


Sydenham’s Chorea, PANDAS, and Chorea Gravidarum 


Sydenham’s chorea follows group A streptococcal infections, al- 
though the original episode may not be recognized clinically. The 
chorea typically begins 1-6 months after the original infection. It is 
a small-amplitude chorea affecting primarily the distal muscles 
(hands and fingers). Sedimentation rate and antistreptolysin O titer 
may be normal; a test for anti-DNase B is usually positive. The cho- 
rea typically resolves in 4—6 months but may occasionally persist. 
Sydenham’s chorea is accompanied by irritability, and both the 
acute and the postchoreic states may be associated with obsessional 
and compulsive symptoms. 

Pediatric autoimmune neuropsychiatric disorders associated 
with streptococcal infection (PANDAS) is a syndrome character- 
ized by tics and OCD following group B streptococcal infection. 
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Most patients who exhibit chorea during pregnancy (chorea 
gravidarum) or when taking oral contraceptives have a previous 
history of Sydenham’s chorea, and these disorders represent reacti- 
vation of a latent movement disorder. 


Æ DYSTONIC DISORDERS 


Dystonia refers to sustained muscle contraction that results in slow 
contortions or a continuously sustained abnormal posture. In the 
early stages of a dystonic disorder, the dystonia may occur only when 
the involved limb is being used, and intermittent muscle contraction 
may result in an action tremor. Dystonia may involve any muscles 
and may affect a single body part (focal dystonia), adjacent body 
parts (segmental dystonia), or essentially all muscle groups (general- 
ized dystonia). Hereditary dystonia often begins in childhood. Gen- 
eralized dystonia and some segmental dystonic disorders are 
associated with mutations on chromosome 9. The onset is in the legs, 
and it progresses gradually to affect all body regions. Spontaneous 
remissions are not uncommon. Adult-onset idiopathic dystonia is 
usually focal or segmental, involving the neck (torticollis), jaw and 
eyelids (Meige’s syndrome), or hand during writing (writer’s cramp). 
Dystonia accompanies many choreic and parkinsonian syndromes 
(e.g., HD, PD), and tardive dystonia frequently co-occurs with TD. 
No neuropsychiatric disorders are commonly associated with 
idiopathic dystonia, although the patients are often misdiagnosed as 
suffering from conversion disorders when the illness first begins. 


E TIC SYNDROMES 


Gilles de la Tourette’s syndrome (GTS) is one of several tic disorders 
(Table 11-4). It is characterized by onset of body and vocal tics before 
age 18 years. The tics wax and wane over time and persist throughout 
life. The components of the tic syndrome also vary over time, changing 
from one location to another and varying in complexity. The vocal tics 
may be unformed (e.g., throat clearing, sniffing) or formed (words); 
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TABLE 11-4. Classification of tic syndromes 


Idiopathic tic disorders 
Gilles de la Tourette’s syndrome 
Chronic multiple motor tic or phonic tic disorder 
Chronic single tic disorder 
Transient tic disorder 
Nonspecific tic disorder 
Symptomatic tic disorders 
Postrheumatic tics (after rheumatic fever) with PANDAS 
Carbon monoxide exposure 
Neurodegenerative syndromes 
Neuroacanthocytosis 
Lesch-Nyhan syndrome 
Drug-induced tics 
Tardive tic disorders 
Stimulants (amphetamines, methylphenidate) 
Levodopa 
Anticonvulsants (phenytoin, carbamazepine, phenobarbital) 
Note. PANDAS=pediatric autoimmune neuropsychiatric disorders associated 
with streptococcal infection. 


coprolalia (cursing) occurs in fewer than 50% of patients. There are no 
imaging or laboratory abnormalities in GTS. Neuropathological stud- 
ies suggest that there is an increased number of dopamine receptors in 
the caudate nucleus and putamen. The tics can usually be suppressed 
by neuroleptic agents (e.g., haloperidol, pimozide), and some patients 
improve with clonidine, clonazepam, or risperidone. 

Two principal neuropsychiatric disorders accompany GTS: 
attention-deficit/hyperactivity disorder (ADHD) in childhood and 
OCD. ADHD occurs in approximately half of all GTS patients in 
childhood, and GTS sometimes first becomes evident when the 
child with ADHD is treated with stimulants and tics are precipi- 
tated. OCD occurs in approximately half of all GTS patients and 
typically responds to treatment with conventional anti-OCD agents 
such as clomipramine and fluvoxamine. Self-mutilation is not un- 
common and exhibitionism occurs occasionally as manifestations 
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of GTS. In some families, OCD and GTS are inherited in an auto- 
somal-dominant manner, with some members having OCD, others 
manifesting GTS, and still others evidencing both disorders. 

More limited idiopathic tic syndromes may occur in childhood 
or adulthood. Clinically, these syndromes are manifested by single 
or multiple tics without vocalizations. The tics are stable and un- 
changing over time. Tics may also be induced by a variety of drugs 
and can co-occur with other movement disorders (see Table 11-4). 

PANDAS is manifested by tics and OCD. The condition should 
be considered as a possible etiology of tics or OCD in children with 
no family history of similar symptoms. 


E TREMOR 


Tremors have no specific neuropsychiatric associations, but they 
may be induced by drugs that are commonly used in neuropsychia- 
try. Table 11-5 lists the features of two major types of tremor and 
their etiologies and treatment. 


m CATATONIA 


Catatonia is a complex motor disorder that occurs in psychiatric, 
neurological, medical, and drug-induced conditions (Table 11-6). 
Catatonia includes a variety of movement disorders such as stereo- 
typy (repetitive non-goal-directed movements), mannerisms (repeti- 
tive goal-oriented but bizarre or exaggerated movements), sustained 
postures, waxy flexibility, catatonic unresponsiveness, automatic 
obedience, echolalia, and echopraxia. Treatment with benzodiaze- 
pines may be helpful and sometimes produces dramatic relief. Elec- 
troconvulsive therapy (ECT) is usually beneficial as well. 


E NEUROLEPTIC-INDUCED 
MOVEMENT DISORDERS 


In addition to classic tardive dyskinesia (described earlier), several 
of the disorders discussed in this chapter can be induced by dopamine- 


TABLE 11-5. 


Characteristic 


Amplitude 
Frequency 

Present at rest 
Increased by action 
Reduced by alcohol 
Increased by stress 
Associated disorders 


Drugs that induce the tremor 


Treatment 


Note. 


cps=cycles per second. 


Rest tremor 


Large 
4-6 cps 


Parkinson’s disease and parkinsonism 
Neuroleptics 


Reduce dosage of neuroleptic, administer 
anticholinergic or dopaminergic agents 


Characteristics of tremors (cerebellar intention-type tremors not included) 


Action tremor 


Small 
10-12 cps 


Benign essential tremor, tremor associated with 
dystonia, exaggerated physiological tremor 

Lithium, tricyclic antidepressants, stimulants, 
ephedrine, caffeine, valproate 

Propranolol, primidone, clonazepam 


28L 
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TABLE 11-6. Etiologies of catatonia 


Psychiatric disorders 
Depression 
Mania 
Schizophrenia 
Neurological disorders 
Encephalitis (especially herpes encephalitis) 
Subacute sclerosing panencephalitis 
General paresis 
Parkinson’s disease 
Globus pallidus lesions 
Thalamic infarction 
Medial frontal infarctions or hemorrhage 
Epilepsy 
Systemic disorders 
Diabetic ketoacidosis 
Hypercalcemia 
Hepatic encephalopathy 
Uremia 
Thrombocytopenic purpura 
Systemic lupus erythematosus 
Mononucleosis 
Drug induced 
Amphetamines 
Phencyclidine (PCP) 
Neuroleptics 
Neuroleptic malignant syndrome 


blocking drugs. The widespread use of neuroleptic-type dopamine- 
blocking agents to treat psychotic and agitated patients results in a 
plethora of drug-induced movement abnormalities of which the cli- 
nician must be aware. Table 11-7 summarizes the major neurolep- 
tic-induced movement disorders. 


TABLE 11-7. 


Movement disorder 


Acute dystonia 
Akathisia 
Akinesia 
Parkinsonism 


Rest tremor 
Rabbit syndrome 
Tardive dyskinesia (TD) 


Tardive dystonia 


Tardive akathisia 

Tardive tics 

Tardive Tourette syndrome 

Tardive myoclonus 

Neuroleptic malignant 
syndrome 


Neuroleptic-induced movement disorders 


Clinical features 


Onset 12-36 hours after starting or increasing neuroleptic; jaw, tongue, or trunk dystonia or oculogyric 
crises; relieved by anticholinergics or benzodiazepine 

Onset 1-3 days after starting or increasing neuroleptic; restlessness; relieved by anticholinergic or 
propranolol 

Onset 1-3 months after starting or increasing neuroleptic; slowness in initiating movements, 
diminished gesturing, reduced arm swing while walking; relieved by anticholinergics or amantadine 

Onset 1-3 months after starting or increasing neuroleptic; rigidity and bradykinesia most common; 
relieved by anticholinergics or amantadine 

Occasionally the sole manifestation of drug-induced parkinsonism 

Perioral tremor; part of the parkinsonian syndrome 

Onset after a minimum of 3 months of treatment; oral-lingual dyskinesia; poorly responsive to 
treatment; made worse by anticholinergics 

Common variant of TD; torticollis, blepharospasm, and jaw dystonia (Meige’s syndrome) are most 
common; sometimes relieved by high-dose anticholinergics; best response is to local botulinum toxin 
injections 

An uncommon variant of TD; restless movements with less subjective distress than acute akathisia 

A rare variant of TD; involuntary tics 

A rare variant of TD; involuntary tics and vocalizations 

A rare variant of TD; involuntary random jerking 





Rigidity, obtundation, fever, and autonomic abnormalities; elevated creatine phosphokinase 
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STROKE AND BRAIN TUMORS 


Cerebrovascular disease is one of the most common causes of ac- 
quired behavior change in adults. With the marked expansion of the 
cerebral cortex that occurred in human evolution, the cerebral vas- 
culature was stretched and contorted, creating border zones and end 
arterial zones with little collateral circulation and a consequent vul- 
nerability to ischemic injury. Moreover, the lateralization of cogni- 
tive functions in humans reduced redundancy and further increased 
the chance of intellectual dysfunction with focal lesions. These two 
themes in human evolution converge to make the brain vulnerable 
to ischemic injury and create a high likelihood of disability after 
stroke. 

Tumors are a less common but important source of neurologi- 
cal disability and behavior change in both adults and children. This 
chapter describes common stroke syndromes and their behavioral 
correlates and discusses brain tumors and their associated neuro- 
psychiatric morbidity. 


E CEREBROVASCULAR DISEASE AND STROKE 
Types of Cerebrovascular Disease 


In the U.S. population, there are approximately 400,000 new 
strokes annually, and the total number of stroke victims in the na- 
tion is 1.7 million. Stroke is an age-related disorder, becoming in- 
creasingly common among older individuals. The annual incidence 
of stroke rises from approximately 100 per 100,000 among 45- to 
54-year-olds to approximately 2,000 per 100,000 in those over age 
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75 years. Men are at greater risk for stroke than women (1.33:1 ra- 
tio). Seventy percent of stroke survivors have a permanent occupa- 
tional disability, and approximately 25% have vascular dementia. 

There are several major types of stroke syndromes (Table 12-1). 
Atherothrombotic occlusions result from atherosclerotic (large ves- 
sels) or arteriosclerotic (arterioles) in situ obstruction of cerebral 
vessels. Cerebral emboli arise from the heart and are carried distally 
in the arterial circulation to the brain. Emboli occasionally arise 
from plaques in the carotid, vertebral, or basilar arteries. Intracere- 
bral hemorrhage is typically associated with hypertension and rup- 
ture of small aneurysms on the arterioles in the deep gray nuclei of 
the brain. Subarachnoid hemorrhage results from rupture of con- 
genital aneurysms of the circle of Willis at the base of the brain. 
Transient ischemic attacks (TIAs) are produced by temporary inter- 
ruption of the blood supply to the brain, usually from disease of the 
carotid arteries. TIAs occasionally occur with occlusion of small 
vessels and mark the occurrence of a lacunar infarction in deep 
brain structures. 


TABLE 12-1. Relative frequency of types of stroke syndromes 


Syndrome Frequency (%) 
Atherothrombotic vascular occlusion 60 
Cerebral embolus 15 
Intracerebral hemorrhage 5 
Subarachnoid hemorrhage 10 
Transient ischemic attacks 7 
Other 3 


The type of stroke syndrome observed clinically depends on 
the size of the cerebral vessel involved. Occlusion of the carotid ar- 
teries usually leads to a border-zone infarction at the junction of the 
middle cerebral artery territory with the territories of the anterior 
and posterior cerebral arteries or an infarction in the combined ter- 
ritories of the middle and anterior cerebral arteries. Occlusion of a 
stem or surface branch of the anterior, middle, or posterior cerebral 
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artery produces a regional syndrome (e.g., aphasia, aprosodia, hom- 
onymous hemianopsia). Occlusion of the proximal branches of the 
intracerebral vessels that supply the basal ganglia, thalamus, and 
deep white matter produces lacunar infarctions and white matter is- 
chemic injury. Vertebral or basilar compromise produces brain stem 
and posterior cerebral artery signs (e.g., nystagmus, dysarthria, 
diplopia). Figures 12—1 and 12-2 illustrate the locations of typical 
ischemic and hemorrhagic strokes, respectively. 


Ischemic strokes 


Hemodynamic (watershed) 







Ischemic vascular 
syndromes 


oe 
(arterial occlusion 


FIGURE 12-1. Locations of ischemic strokes. 
Source. Reprinted from Hachinski V, Norris JW: The Acute Stroke. Philadel- 
phia, PA, FA Davis, 1985, p. 98. Used with permission. 


Risk Factors for Cerebrovascular Disease 


The most common risk factor for stroke is hypertension. Conges- 
tive heart failure, arrhythmias, coronary artery disease, and electro- 
cardiographic abnormalities are also highly correlated with stroke 
occurrence. Elevated blood lipids, cigarette smoking, diabetes, obe- 
sity, high serum homocysteine levels, and elevated hematocrit also 
contribute to stroke risk. Cerebral emboli arise from the heart as a 
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Hemorrhagic strokes 


Arteriovenous malformation 
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FIGURE 12-2. Locations of hemorrhagic strokes. 
Source. Reprinted from Hachinski V, Norris JW: The Acute Stroke. Philadel- 
phia, PA, FA Davis, 1985, p. 98. Used with permission. 


consequence of valvular disease, myocardial infarction with mural 
thrombus, cardiac arrhythmia (particularly atrial fibrillation), and 
cardiac surgery. 

Among younger patients, a history of migraine and use of oral 
contraceptives are risk factors for stroke. Nonatherosclerotic vas- 
cular disorders such as collagen vascular diseases are also more 
common in younger stroke victims. Table 12-2 provides a list of 
disorders to be considered in younger individuals who have a stroke 
syndrome. 


Assessment of the Stroke Patient 


Evaluation of the stroke patient should include a complete blood 
count, prothrombin time and partial thromboplastin time (PT and 
PTT), erythrocyte sedimentation rate, electrolytes, blood sugar, 
blood urea nitrogen, serum cholesterol, electrocardiogram, and 
computed tomography (CT) or magnetic resonance imaging (MRI). 
Patients who sustain strokes but have no identifiable risk factors or 
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TABLE 12-2. Etiologies of stroke in young 
individuals 


Systemic disorders 
Hypertension 
Diabetes 
Cardiac disorders 
Rheumatic heart disease 
Prosthetic mitral valve 
Atrial myxoma 
Mitral valve prolapse 
Marantic endocarditis 
Atrial fibrillation 
Cardiomyopathy 
Patent foramen ovale 
Trauma 
Carotid artery dissection 


Vasculitis 
Systemic lupus erythematosus 
Antiphospholipid antibody syndrome 
Polyarteritis nodosa 
Behcet’s disease 
Sarcoidosis 
Disseminated intravascular coagulation 
Thrombotic thrombocytopenic purpura 
Sneddon’s syndrome (seronegative vasculitis with livido reticularis) 
Takayasu’s disease 
Granulomatous angiitis 
Microangiopathy of retina and brain 


Medication- and drug-induced 
Oral contraceptives 
Ergot derivatives 
Cocaine (oral or intravenous) 
Heroin (intravenous) 
Pentazocine (Talwin) (intravenous) 
Methylphenidate (Ritalin) (intravenous) 
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TABLE 12-2. Etiologies of stroke in young 
individuals (continued) 


Hematological disorders 
Sickle-cell disease 
Polycythemia vera 
Leukemia with leukocytosis 
Hypercoagulation (idiopathic or with systemic cancer) 
Waldenstrém’s macroglobulinemia 
Dysproteinemias 
Infectious arteritis 
Syphilis 
Chronic basal meningitis 
Inherited metabolic defects 
Homocystinuria 
Fabry’s disease 
Mitochondrial encephalopathy 
Cerebral venous thrombosis (may occur during pregnancy) 
Migraine 
Cerebral autosomal dominant arteriopathy with subcortical infarcts and 
leukoencephalopathy (CADASIL) 
Arteriovenous malformation 
Fibromuscular dysplasia 
Moya-Moya disease 
Ehlers-Danlos syndrome 
Pseudoxanthoma elasticum 
Neoplastic angioendotheliosis 


who have a history of spontaneous abortions or migraine should be 
studied for the antiphospholipid antibody syndrome by obtaining 
anticardiolipin antibodies. Patients with TIAs may be candidates 
for carotid endarterectomy and should have Doppler studies of the 
carotid arteries or angiography. Echocardiography may be neces- 
sary to identify a source of emboli within the heart. Single photon 
emission computed tomography (SPECT) and positron-emission 
tomography (PET) usually reveal areas of diminished cerebral per- 
fusion or metabolism larger than the areas of structural change dem- 
onstrated by CT or MRI. 
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Treatment of Cerebrovascular Disease 


Acutely, the patient should be managed by maintaining blood pres- 
sure in the high-normal range and providing anticoagulation ther- 
apy if the stroke is evolving or if the stroke is small and is thought 
to have resulted from a cardiac embolus. Thrombolytic therapy may 
be appropriate if the stroke occurred within a few hours of assess- 
ment and a stroke management team is available. Long-term anti- 
coagulation therapy should be provided for patients with cardiac 
disorders such as atrial fibrillation. Other patients with athero- 
thrombotic strokes should be treated with platelet antiaggregants 
such as aspirin, ticlopidine, clopidogrel, or combined aspirin and 
dipyridamole. Physical therapy, speech therapy, and occupational 
therapy will optimize the outcome. 


Neuropsychiatric Syndromes Associated With Stroke 


The neuropsychiatric consequences of a stroke depend on the loca- 
tion and extent of the brain injury, the existence of other ischemic 
damage, and the premorbid intellectual and emotional functioning 
of the individual. Stroke-related frontal lobe syndromes (Chapter 
5), aphasia (Chapter 6), visuospatial disorders (Chapter 7), and 
memory disorders (Chapter 8) have been described. Vascular 
dementia is discussed in Chapter 10. This chapter emphasizes ab- 
normalities of mood and emotional function after a stroke. Neuro- 
psychiatric disorders may be accompanied by motor and sensory 
abnormalities, or they may be the only manifestations of ischemic 
brain injury. Emotional and cognitive disorders may coexist or may 
occur independently. Table 12-3 lists the major behavioral disor- 
ders that occur after a stroke. 

Depression is the most common poststroke neuropsychiatric 
syndrome and occurs in 30%-50% of stroke victims within 2 years 
of the initial event. About half of the patients meet criteria for major 
depressive episode, and half have minor depression similar to dys- 
thymic disorder. Major depression is not correlated with the degree 
of disability, whereas minor depression is more closely related to the 
patient’s deficit syndrome. Depression occurring within the first few 
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TABLE 12-3. Principal behavioral alterations occurring after a 
stroke 


Neuropsychiatric disorders Cognitive disorders 


Depression Aphasia 

Mania Executive dysfunction 
Anxiety Aprosodia 

Apathy Memory impairment 
Psychosis Constructional disturbances 
Hallucinations Unilateral neglect 
Anosognosia 


Catastrophic reaction 
Emotional lability 


weeks of stroke onset is most common with lesions affecting the 
frontal lobes (dorsolateral prefrontal cortex and head of the caudate 
nucleus), and the frequency and severity of depression increase with 
increasing proximity of the lesion to the frontal pole. Lesions pro- 
ducing acute depression are more commonly found in the left than 
in the right frontal lobe; PET reveals bilateral frontal hypometabo- 
lism in patients who manifest a mood disorder. Depression begin- 
ning in the postacute period may be associated with lesions located 
in the left posterior region of the right hemisphere. Anxiety accom- 
panies cortical, but not subcortical, lesions that produce depression. 
Poststroke depression and anxiety respond to conventional psy- 
chotropic agents (see Chapter 15). Several recent studies with MRI 
have found an increased prevalence of periventricular white matter 
lesions in patients with late-onset “idiopathic” depression. The changes 
may be vascular in origin, suggesting that the associated depression 
is a manifestation of subtle ischemic brain injury. 

Mania is much less common than depression after a stroke. It 
occurs almost exclusively with lesions of the right hemisphere. The 
lesions may affect the inferior medial frontal cortex, caudate nu- 
cleus, thalamus, or basal temporal region. Many of the patients have 
a family history of affective disorder. Cortical lesions produce sin- 
gle manic events; subcortical lesions may initiate a series of relaps- 
ing depressive and manic episodes similar to those of idiopathic 
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bipolar disorder. Lithium and anticonvulsant agents provide effica- 
cious antimanic effects (see Chapter 15). 

Psychosis is a rare complication of single strokes; it may occur 
with lesions of the left temporal region producing Wernicke’s aphasia, 
with lesions of the right temporoparietal region, and with subcortical 
lesions affecting the caudate nuclei. Right-sided lesions may be ac- 
companied by visual hallucinations and delusions. Seizures are com- 
mon in patients who manifest poststroke psychosis. Psychosis is more 
common with bilateral cerebrovascular lesions. Poststroke delusions 
are treated with traditional antipsychotic agents (see Chapter 15). 

Visual hallucinations occur with retinal ischemia in amaurosis 
fugax, optic nerve lesions in ischemic optic neuritis, midbrain le- 
sions in the syndrome of peduncular hallucinosis, and lesions of the 
geniculocalcarine radiations that produce homonymous visual-field 
defects (“release” hallucinations). Stroke-related seizures of the 
temporal, parietal, or occipital cortex may produce visual hallucina- 
tions. Auditory hallucinations may occur with pontine or temporal 
lobe ischemic injuries and may accompany poststroke delusions. 


E BRAIN TUMORS 


Intracranial neoplasms can present with neuropsychiatric disturbances, 
or behavioral alterations may evolve as the tumor enlarges. Detection 
of an underlying tumor is important because increased intracranial 
pressure can be life threatening and treatment of the tumor must be im- 
plemented. Some tumors are benign and can be removed completely, 
whereas others are malignant and subject only to palliative treatment. 


Types of Brain Tumors 


Table 12—4 presents the major types of brain tumors and the relative 
frequencies of their occurrence. Gliomas arise from the nonneural 
central nervous system (CNS) cell lines, including astrocytes (glio- 
mas, astrocytomas), arachnoid cells (meningiomas), ependymal 
cells (ependymomas), oligodendrocytes (oligodendrogliomas), and 
embryonic cerebellar cells (medulloblastomas). Gliomas and men- 
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TABLE 12-4. Relative frequency of types of brain tumors 





Tumor type Frequency (%) 
Glioblastoma multiforme 20 
Meningioma 15 
Astrocytoma 10 
Pituitary adenoma 7 
Neurinoma 7 
Metastatic tumors 6 
Ependymoma 6 
Oligodendroglioma 5 
Medulloblastoma 4 
Craniopharyngioma and related tumors 4 
Other 16 


ingiomas usually occur around age 50 years; medulloblastoma oc- 
curs before age 20 years. Gliomas are the most malignant and the 
most common intracranial tumors. Survival after diagnosis rarely 
exceeds 2 years even with aggressive surgical management, radia- 
tion, and chemotherapy. Astrocytomas are much less malignant, 
and some patients survive for several decades. Meningiomas are 
benign tumors, although they may recur after surgical resection if 
removal is incomplete or if tumor fragments are left in place be- 
cause of their proximity to critical structures. Medulloblastomas 
usually occur in the first decade of life and are highly radiosensi- 
tive. Metastases arise in lung tumors, breast malignancies, mela- 
nomas, gastrointestinal tract neoplasms, and kidney tumors (in 
decreasing order of frequency). Breast and prostate tumors and mul- 
tiple myeloma often metastasize to the skull and dura. The discov- 
ery that a patient has intracranial tumors at more than one site favors 
the diagnosis of metastatic disease. 


Clinical Features of Brain Tumors 


Headaches are prominent in one-third of patients with tumors. The 
headache is typically nonpulsatile and intermittent. Seizures are 
very common in conjunction with intracranial tumors, occurring in 
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30%—40% of patients with gliomas, 60%-70% of patients with as- 
trocytomas, and up to half of patients with meningiomas. Increased 
intracranial pressure produces papilledema characterized by obscu- 
ration of the optic disk margins, disk hyperemia, retinal hemor- 
rhages, cotton-wool spots, and venous engorgement. Vision is not 
affected by papilledema. Unilateral weakness, sensory loss, ataxia, 
or homonymous visual-field defects may be present depending on 
the location of the tumor. 


Neuropsychiatric Syndromes 
Associated With Brain Tumors 


Tumors produce behavioral disturbances similar to those that occur 
with stroke (see Table 12-3), but the syndromes are usually less dis- 
crete because neoplasms and their associated edema and increased 
intracranial pressure tend to produce more extensive dysfunction. 
Mental status changes characteristic of mild delirium with slowness 
of thought, reduced attention, and impaired comprehension are typ- 
ical of patients with intracranial tumors. Irritability is also common. 
These symptoms may be combined with more focal symptoms such 
as aphasia. Meningiomas sometimes rise from the floor of the ante- 
rior cranial fossa, producing orbitofrontal compression and a pro- 
gressive frontal lobe syndrome. Frontal lobe tumors are particularly 
likely to cause depression; temporal lobe tumors produce psychosis 
or atypical mood disturbances with euphoria, hypomania, and labil- 
ity. Diencephalic tumors may cause hypomania. 


Treatment 


Steroids are used to reduce edema associated with intracranial tu- 
mors. The role of surgery, radiation therapy, and chemotherapy is 
dictated by the tumor type. Tumors may produce hydrocephalus that 
requires ventriculoperitoneal shunting for management. Seizures are 
treated with anticonvulsants, and behavioral disturbances are treated 
with psychotropic agents (see Chapter 15). Increased intracranial 
pressure is a contraindication to the use of electroconvulsive therapy. 
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WHITE MATTER DISEASES 
AND INBORN ERRORS 
OF METABOLISM 


Brain white matter is composed of the neuronal axons, the majority of 
which are myelinated. Myelin, which is composed of protein and sev- 
eral lipids such as cholesterol, lecithin, and cerebrosides, is formed in 
the central nervous system (CNS) by oligodendroglia. Pathologically, 
normal CNS myelin may be destroyed (demyelinating conditions), 
CNS myelin may be abnormally formed (dysmyelination), the pro- 
duction of CNS myelin may be decreased (hypomyelination), or CNS 
myelin may degenerate with spongiform changes. Abnormal myelin 
leads to slowing down or blocking of action potential conduction. The 
most prevalent demyelinating condition is multiple sclerosis (MS). 
Other conditions affecting white matter (leukoencephalopathies) are 
either acquired or due to inborn errors of metabolism. Many heredi- 
tary diseases are now recognized to affect white matter. The principal 
white matter diseases are listed in Table 13-1. In this chapter, the 
main disorders of gray matter storage are also discussed. 


E MULTIPLE SCLEROSIS 


In MS, episodes of demyelination occur at various sites in the CNS. 
The destroyed areas are referred to as plaques. Pathologically, lym- 
phocytes and astrocytes can be seen infiltrating the area of demye- 
lination, with degraded myelin products but intact axons. The 
plaques are most common in the upper spinal cord, brain stem, and 
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TABLE 13-1. Disorders affecting white matter 


Acquired 
Ischemic 
Binswanger’s disease 
Inflammatory 
Multiple sclerosis 
Postinfectious syndromes 
Infections 
Human immunodeficiency virus encephalopathy 
Progressive multifocal leukoencephalopathy 
Metabolic/toxic 
Vitamin B}, deficiency 
Central pontine myelinolysis 
Marchiafava-Bignami disease 
Glue sniffing and solvent exposure 
CNS radiation 
Drugs (e.g., cyclosporin A) 
Genetic 
Vascular 
Cerebral autosomal dominant arteriopathy with subcortical infarcts and 
leukoencephalopathy (CADASIL) 
Lipid 
Adrenoleukodystrophy (X linked) 
Metachromatic leukodystrophy (autosomal recessive) 
Krabbe’s disease (autosomal recessive) 
Cerebrotendinous xanthomatosis 
Myelin protein 
Pelizaeus-Merzbacher disease (X-linked leukodystrophy without adrenal 
disease) 
Organic acids 
Canavan’s disease 
Mitochondrial 
Mitochondrial encephalopathy, lactic acidosis, and strokelike episodes 
(MELAS) 
Glycogen 
Glycogen storage disorder type IV (polyglucosan storage disease) 
Others 
Merosin deficiency (with muscle involvement) 
Alexander’s disease 
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periventricular regions of the CNS. Magnetic resonance imaging 
(MRI) studies have revealed that the plaques are often more diffuse 
than is suspected from clinical signs and symptoms. The relevance 
of these diffuse plaques to behavioral change is unclear. 

The cause of MS is unknown, but it is thought to be an im- 
mune-mediated disorder affecting individuals with a genetic predis- 
position. The clinical, pathological, and MRI heterogeneity suggest 
that more than one pathomechanism is involved. 

MS is diagnosed on the basis of evidence of multiple CNS 
white matter lesions, distributed in space and time. The onset is usu- 
ally between ages 20 and 40 years, and characteristically the patient 
has relapses and remissions. In around 20% of patients, the disorder 
is slowly progressive. 

Common presenting features are blurred vision, diplopia, ver- 
tigo, paresthesias, weakness, unsteadiness, incontinence, and impo- 
tence. Cerebellar signs are also common. There are no pathognomic 
signs, but Lhermitte’s symptom (a brief sensation like an electric 
shock that occurs on flexing the neck) and heat sensitivity with in- 
creased disability in warm environments are often described. 

Four clinical diagnostic syndromes are recognized: clinically 
probable, clinically definite, laboratory-supported probable, and 
laboratory-supported definite. The laboratory tests used are listed in 
Table 13-2, and the criteria for diagnosis are listed in Table 13-3. 
The cerebrospinal fluid (CSF) findings may include an increased 
number of mononuclear cells (>5/uL), mainly lymphocytes; 
increased protein; elevated concentrations of immunoglobulin 
G (IgG) and other immunoglobulins; and the presence of abnormal 
bands on CSF electrophoresis. These abnormal bands are called oli- 
goclonal bands, and they represent IgG molecules of restricted het- 
erogeneity. They are present in 90% of patients with MS. It is 
important to examine serum and CSF at the same time, because im- 
munoglobulins can pass from serum into the CSF, and in MS it is 
the intrathecal production of IgG that is important. The presence of 
oligoclonal bands, however, is not specific for MS, and these bands 
can be found in other CNS infections and systemic conditions (e.g., 
systemic lupus erythematosus) that evoke immune reactions. 
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TABLE 13-2. Laboratory tests used in the diagnosis of multiple 
sclerosis (MS) 


MS patients with abnormal 


Test test results (%)? 
Cerebrospinal fluid 
Raised lymphocyte count 33 
Increased immunoglobulin level 90 
Oligoclonal bands 90 
Evoked potentials 
Sensory 70-90 
Visual 90 
Brain stem 40-60 
Magnetic resonance imaging 
High-signal lesion 90-95 


Percentages are approximate. 


The neuropsychiatric consequences of MS are listed in Table 
13-4. Initial presentation with psychiatric symptoms has been de- 
scribed, but it is rare. MS is one cause of dementia. 

Minor psychiatric morbidity is common, and the lifetime prev- 
alence for major depression is 40%-50%. Psychiatric symptoms 
may be associated with relapse. Occasionally, they may represent 
the chief manifestation of an episode of demyelination. 

Stress has always been suggested as a factor that may precipi- 
tate relapse. Severely threatening life events are increased in MS 
patients compared with control subjects in the 6 months before dis- 
ease onset. 

A mental state consisting of euphoria (a cheerful complacency) 
and eutonia (a sense of bodily well-being) was earlier thought to be 
relatively specific for MS. It is now recognized that this picture is 
associated with intellectual decline and enlarged ventricles with 
periventricular plaques on MRI. Emotional lability is also associ- 
ated with periventricular plaques, especially in the frontal areas. 

In contrast to some gray matter disorders such as epilepsy, psy- 
choses are rare in MS. Recent MRI studies provide evidence that 
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TABLE 13-3. Criteria for diagnosis of multiple sclerosis 
subtypes 


Clinically definite 

Two attacks of neurological symptoms, each lasting at least 24 hours and 
separated by at least 1 month, involving different areas of the nervous 
system 

Either clinical evidence of two separate lesions on physical examination or 
clinical evidence of one lesion and laboratory evidence of a separate 
lesion (e.g., an abnormal evoked response) 


Laboratory-supported definite 

Two attacks, clinical or laboratory evidence of one lesion, and the presence 
of oligoclonal bands in the cerebrospinal fluid 

One attack, clinical evidence of one lesion and laboratory evidence of a 
separate lesion, and oligoclonal bands 

Progressive course for 6 months, sequential discrete involvement 
clinically or paraclinically, and the presence of oligoclonal bands 


Clinically probable 

Two attacks and clinical evidence of one lesion 

One attack and clinical evidence of two lesions 

One attack, clinical evidence of one lesion, and laboratory evidence of a 
separate lesion 


Laboratory-supported probable 
Two attacks and the presence of oligoclonal bands 


TABLE 13-4. Neuropsychiatric consequences of multiple 
sclerosis 


Cognitive impairment (common) 
Memory disorder (common) 
Frank dementia (rare: 5%) 
Depression 

Fatigue 

Euphoria 

Emotional lability 

Delirium (rare) 

Psychosis (rare) 

Suicide 
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when they occur, delusions are associated with CNS plaques around 
the temporal horns of the lateral ventricles. Psychoses can also be 
precipitated by treatments, especially steroids. 

There are no specific treatments to prevent or cure MS. Im- 
munomodulating drugs include corticosteroids for acute relapses, 
B-interferon, glatiramer actetate (copolymer 1), immunoglobulins, 
azathioprine for relapsing-remitting forms, and B-interferon and 
mitoxantrone for secondary progressive forms. Depression is a 
common side effect of B-interferon. Plasma exchange and drugs 
such as cyclophosphamide have also been employed. Symptomatic 
treatment includes benzodiazepines, baclofen, and botulinum toxin 
for spasticity. Clonazepam or primidone may help the tremor. 


E LEUKOENCEPHALOPATHIES 


Patchy deep white matter lesions (unidentified bright objects [UBOs]) 
are often seen coincidentally on MRI T2-weighted scans. Past 60 
years of age, UBOs are common (30%), and although they resemble 
lesions seen with infarction, their clinical significance is not yet 
known. However, they are increased in patients with depression and 
dementia. Disorders affecting white matter can be acquired or 
genetic. Hereditary leukoencephalopathies can be further classified 
pathologically or according to the underlying metabolic abnor- 
mality. 


E ACQUIRED DISORDERS 
AFFECTING WHITE MATTER 


Subcortical arteriosclerotic encephalopathy (Binswanger’s disease) 
is a vascular leukoencephalopathy that presents as a dementia (see 
Chapter 10). Radiation therapy of the brain may cause white matter 
abnormalities with neuropsychological and cognitive impairment. 
Cyclosporin A, a drug used to suppress graft rejection in organ 
transplantation, has also been associated with a leukoencephalo- 
pathy. 
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Some deficiency states can lead to myelin destruction. Most 
notable are vitamin B,, and folic acid depletion. Subacute com- 
bined degeneration is the classic neurological syndrome of B,, de- 
ficiency. This syndrome is associated with a megaloblastic anemia 
and usually with some disorder of the gastrointestinal tract or di- 
etary insufficiency. It involves peripheral neuropathy and myelopa- 
thy. The cerebral manifestations of B,, deficiency range from mild 
forgetfulness and irritability to psychoses, confusional states, and 
dementia. Folate deficiency has been linked to depression, and 
mental retardation is a feature of some genetic disorders of folate 
metabolism. 

Central pontine myelinolysis is a rare disorder in which the 
myelin sheaths in the pons are destroyed in a symmetrical manner. 
It may occur in alcoholism, states of malnutrition, and after electro- 
lyte imbalance, especially low-sodium states. Often, subtle changes 
in mental state, dysarthria, and pseudobulbar palsy may be seen. In 
malnourished patients, central pontine myelinolysis may accom- 
pany Wernicke’s encephalopathy. 

Another rare condition that is secondary to alcoholism and that 
leads to progressive behavior changes and then dementia is Marchi- 
afava-Bignami disease. Selective demyelination of the corpus cal- 
losum occurs, and the presentation is often as a frontal dementia. 


E GENETIC DISORDERS 
AFFECTING WHITE MATTER 


Cerebral autosomal dominant arteriopathy with subcortical inf- 
arcts and leukoencephalopathy (CADASIL), a familial disorder 
that affects mainly adults, is characterized by subcortical white mat- 
ter destruction predominantly in the periventricular areas, deep 
white matter, basal ganglia, and area semiovale. The cardinal fea- 
tures are ischemic stroke, dementia, migraine, and mood distur- 
bances. The underlying genetic defect has been mapped to the 
Notch3 gene on chromosome 19p13.1. This finding can be used di- 
agnostically. 
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In a number of leukoencephalopathies, there is abnormal de- 
velopment of myelin due to inborn errors of metabolism. In general, 
the older patients are at presentation, the more likely they are to 
have psychiatric problems and the myelin disorder will present as a 
psychiatric illness. 

One of the more common leukodystrophies is metachromatic 
leukodystrophy, an autosomal-recessive disorder caused by a defi- 
ciency of arylsulfatase A that leads to an accumulation of sulfated 
sphingolipids. There is central and peripheral demyelination. Pa- 
tients with the juvenile and adult-onset forms present with behav- 
ioral symptoms that include personality changes, dementia, and a 
schizophrenia-like illness. 

Metachromatic granules can be found in the urine and the pe- 
ripheral nerves, and the diagnosis of metachromatic leukodystrophy 
is confirmed by assessing the enzyme activity in leukocytes or fi- 
broblasts. MRI reveals central demyelination. Evoked potentials are 
abnormal, and nerve conduction times are slowed. 

Adrenoleukodystrophy is an X-linked autosomal-recessive 
condition caused by impairment in B-oxidation of very-long-chain 
fatty acids. Usually males are affected, but the disease may also 
occur in heterozygous females. There is diffuse white matter 
demyelination, especially of the corticospinal tracts, and MRI re- 
veals extensive white matter lesions, predominantly with a parieto- 
occipital distribution. Dementia, learning difficulties, and behavior 
changes are the most frequently presenting psychiatric problems, 
but schizophrenia-like states have been reported. Adrenoleukodys- 
trophy is best detected through direct measurement of saturated 
very-long-chain fatty acids in plasma. 

Krabbe’s disease is an autosomal-recessive storage disorder 
involving a buildup of galactocerebrosides (lipids) in macrophages 
in the white matter resulting from a deficiency of galactocerebrosi- 
dase. It affects mostly children younger than age 6 months. In late- 
onset variants, white matter hypodensities, optic nerve pallor, de- 
myelinating neuropathy with pes cavus, and a progressive spastic 
tetraparesis can be observed. The diagnosis is made by assaying 
leukocytes or fibroblasts for the enzyme. 
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Cerebrotendinous xanthomatosis presents with the clinical 
triad of CNS abnormalities (behavioral problems, dementia, learn- 
ing disability, psychiatric disorders, movement disorders), tendon 
xanthomas involving particularly the Achilles tendon and juvenile 
ocular cataracts. MRI shows white matter hypodensities above and 
below the tentorium with a predilection for the cerebellum. In- 
creased plasma cholesterol and low or normal cholesterol levels 
help in diagnosis, and long-term treatment with chenodeoxycholic 
acid can be beneficial, especially when commenced in young pa- 
tients. 

The adult variant of glycogen storage disorder type IV (adult 
polyglucosan storage disease) can present with cognitive impair- 
ment in addition to progressive weakness and spasticity of the legs, 
urinary incontinence, and peripheral neuropathy. 

Pelizaeus-Merzbacher disease represents a disorder of myelin 
proteins and typically affects children, as does Canavan’s disease, 
a disease of organic acids. 

Mitochondrial disorders lead to energy defects typically af- 
fecting multiple organs, especially brain and muscle. White matter 
may be affected (e.g., in MELAS [mitochondrial encephalopathy, 
lactic acidosis, and strokelike episodes]), and on MRI the strokelike 
episodes involve both gray and white matter in a nonvascular dis- 
tribution. Lactic acidosis can be detected in serum and CSF, and 
most commonly the underlying mitochondrial DNA defect involves 
the mitochondrial tRNA leucine. 

Other inborn errors of metabolism described are a heteroge- 
neous group of disorders in which abnormal metabolites accumu- 
late in neurons or specific metabolites are deficient. Generally, 
these disorders lead to early death. However, some, like the leu- 
koencephalopathies discussed above, develop at later ages and 
present with slow onset of psychiatric symptoms, often in the form 
of a personality disorder or a psychosis, before leading to obvious 
dementia. Most are inherited as autosomal-recessive or X-linked 
conditions. The most important of these disorders are listed in 
Chapter 10, Table 10-9. There are many others—for example, phe- 
nylketonuria, which is due to accumulation of phenylalanine, and 
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the porphyrias, in which the CNS changes are part of a more gen- 
eralized metabolic encephalopathy. Phenylketonuria results from a 
deficiency of the enzymes metabolizing phenylalanine, and phenyl- 
alanine accumulates in the blood. It is autosomal recessive and is 
usually detected by screening in the neonatal period. It is treated 
with a low-phenylalanine diet. 

Nearly all the mucopolysaccharidoses present in childhood. 
Kufs disease (late-onset neuronal ceroid lipofuscinoses) and several 
of the sphingolipidoses present later in life. The sphingolipidoses 
are subdivided into various groups. They include the gangliosi- 
doses, Niemann-Pick disease, Krabbe’s disease, and metachromatic 
dystrophy. There is obvious overlap here with the dysmyelinations. 
Diagnosis, if possible, requires either tissue biopsy or enzyme as- 
says of leukocytes or fibroblasts. 
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HEAD INJURY 
AND ITS SEQUELAE 


The incidence of head injury in the United States is estimated to be 
between 175 and 367 per 100,000. Of these injuries, 7% may be 
considered severe. The most common causes are falls, road traffic 
accidents, and assaults. However, head injuries are not randomly 
distributed in the population. In the United States, 20% are due to 
the use of firearms, and semiskilled and unskilled workers are over- 
represented, as are those who engage in substance abuse. Head in- 
jury accounts for 1% of all deaths but also leads to considerable 
morbidity. The morbidity depends on a number of factors, including 
the site and the severity of the injury, the premorbid status of the pa- 
tient, and the presence or absence of complications such as epilepsy. 

There are several ways to assess the severity of a head injury. 
One commonly used method is the duration of posttraumatic amne- 
sia (PTA) (see Chapter 8). Another is the depth of any coma, which 
is sometimes easier to gauge than the PTA. Several validated rating 
scales to assess head injury are in use (Table 14-1). The Glasgow 
Coma Scale assesses eye opening, verbal responses, and motor re- 
sponses; higher scores correspond to less severe injury. A coma that 
lasts more than 6 hours indicates a severe injury. 

The pathogenesis of the trauma is either direct or indirect. 
With direct trauma, an object or torn meninges or skull impinge on 
brain tissue. Effects include contusions and brain lacerations. 
Shearing forces injure the long white matter fibers, leading to dif- 
fuse axonal injury. The higher the velocity of the head injury, the 
more likely it is that shearing of white matter tracts occurs. Because 
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TABLE 14-1. Scales used to assess head injury 


Length of posttraumatic amnesia 
<5 minutes=very mild 

25 minute to <1 hour=mild 

21 hour to <24 hours=moderate 

224 hours to <1 week=severe 

21 week=very severe 


Glasgow Coma Scale? 


Eye opening Motor response Verbal response 
1. Nil 1. Nil 1. Nil 
2. To pain 2. Extensor 2. Groans 
3. To speech 3. Flexor 3. Inappropriate 
4. Spontaneously 4. Withdrawal 4. Confused 

5. Localizing 5. Oriented 

6. Voluntary 


*|_4=very severe; 5-8=severe; 9-12=moderate; 2=13=mild. 


the anterior poles of the frontal and temporal cortices are tightly 
held by the rigid anterior fossae of the skull, damage occurs prefer- 
entially at these sites. These poles are the areas most likely to show 
so-called contrecoup injuries. 

Indirect injury arises from shearing forces that lead to paren- 
chymatous damage. This damage occurs in part because of rota- 
tional movements of the brain, which lag behind movements of the 
skull, setting up destructive intracranial forces. Where the glide of 
the brain inside the skull is greatest, small dural tears and bleeding 
of the surface blood vessels occur—usually in the parieto-occipital 
regions. 

Other causes of indirect injury are cerebral bleeding and 
thrombosis, hypoxia, raised intracranial pressure, and herniation of 
brain tissue. The hippocampus is particularly affected by transten- 
torial herniation. 

There is debate over the long-term consequences of boxing. 
The term punch drunk suggests that patients have dysarthria, ataxia, 
and cognitive changes. Dementia pugilistica is an alternative diag- 
nosis. This state, which occurs after repeated sublethal blows to the 
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brain, is associated with pathological changes to the subcortical 
midline structures and cerebellum. Damage to the substantia nigra 
results in parkinsonism. At autopsy, patients with dementia pugilis- 
tica have abundant intracellular neurofibrillary tangles without Alz- 
heimer-type neuritic plaques. 

The most common neurological complications of head injury 
are intracranial hematoma, infection, and epilepsy. The epilepsy is 
usually focal but may present as a secondarily generalized seizure. 
The chances of developing epilepsy correlate with three factors: the 
length of the PTA, the presence or absence of an early seizure, and 
the presence or absence of a depressed skull fracture (Table 14—2). 

Imaging studies are relevant for the assessment of head injury. 
Magnetic resonance imaging (MRI) may show intracranial lesions 
that are not revealed by computed tomography (CT), and perfusion 
deficits may be demonstrated by single photon emission computed 
tomography (SPECT). There is an association between persistent 
neuropsychological deficits and both ventricular dilation and deep 
white matter lesions on MRI. 


TABLE 14-2. Chances of developing late epilepsy after head 


injury 
Approximate 
chance of 
developing late 

Condition epilepsy (%) 
PTA > 24 hours + depressed fracture + early seizure 60-70 
Early seizure + PTA > 24 hours 50 
PTA > 24 hours + depressed fracture 30 
Depressed fracture + early seizure 25 
Depressed fracture 20 
PTA > 24 hours 20 
Early seizure 15 


Note. More than half of head injury patients who develop posttraumatic epi- 
lepsy have a seizure within 1 year of their injury, and three-quarters have a sei- 
zure within 3 years. PTA=posttraumatic amnesia. 
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E PERSONALITY CHANGES SECONDARY 
TO NEUROLOGICAL INJURY 


After head injury, three independent mechanisms operate to shape 
the resulting personality. These are the premorbid personality, a 
generalized cerebral disturbance, and the results of any focal defi- 
cits, especially frontal damage. 

The premorbid personality may become exaggerated. An ex- 
cessively tidy person may develop overt obsessional tendencies; 
a person with a sociopathic personality may manifest explosive vio- 
lence. 

The generalized deficits plus frontal lobe injury lead to a reg- 
ular pattern of symptoms that are often subtle and at first may not 
be attributed to the underlying brain damage. They are listed in 
Table 14-3. In general, there is poor tolerance of environmental 
change, stimulus boundedness (the patient becomes more depen- 
dent on external stimuli for action), concretization and loss of 
mental flexibility, and affective change with irritability, lability, 
and explosiveness. With more severe damage, extremes of this 
profile are seen, with social disorganization, loss of interest in the 
self, explosive irritability, and a shallow, labile, blunted affect. 
These personality changes may be intertwined with the effects of fo- 
cal damage and posttraumatic stress disorder (PTSD) (see below). 


E OTHER NEUROPSYCHIATRIC 
CONSEQUENCES OF TRAUMA 


Cognitive changes are also both generalized and focal. There is 
blunting of overall performance on standardized IQ tests, with a 
decline from estimated premorbid levels. The patient’s premor- 
bid IQ is often assessed by using the educational history of the 
patient combined with a test of word reading ability such as the 
National Adult Reading Test. Focal deficits reflect those areas of 
the cortex that are directly damaged. Memory disturbance is com- 
mon, with impaired learning of new material and slowing of re- 
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TABLE 14-3. Generalized disturbance of cerebral function that 
may be seen after head trauma 


Activity influenced more by external stimuli 
Impaired ability to use abstract concepts 
Concretization 

Disturbed attention and concentration 
Disturbed spontaneity 

Poverty of ideas 

Posttraumatic orderliness 

Posttraumatic slovenliness 

Disturbed and labile affect 
Psychomotor slowing 

Fatigability 

Memory complaints 

Diminished social awareness 

Indecision 

Loss of intellectual flexibility 


trieval. Psychomotor slowing (bradyphrenia) is common with 
more severe injury. These neurocognitive deficits may be com- 
pounded in patients with substance abuse and the continued use 
of alcohol. 

Psychoses are not common. When they occur, they are schizo- 
phrenia-like, paranoid, or affective. These psychoses are more com- 
mon with left-sided injuries, especially if the temporal lobes are 
involved. As in many organic psychotic states, affect may be pre- 
served in the presence of a florid delusional disorder. 

Mania is not frequent. It is more frequent after right-hemisphere 
(especially limbic) lesions. 

Depression is common (20%-50%), and the clinical picture 
often is confounded by the features shown in Table 14-3. There is 
evidence that left dorsolateral frontal cortical lesions and left basal 
ganglia lesions are associated with major depression more often 
than are lesions in other brain areas. Among causes of death, suicide 
is overrepresented, leading to 14% of all deaths. 
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m POSTCONCUSSIONAL SYNDROME 


The nosological status of this condition is always in doubt. How- 
ever, many patients who have had head injury complain of head- 
ache, dizziness, diplopia, fatigue, sensitivity to noise, and poor 
concentration. Most of the patients become asymptomatic within a 
few weeks of the injury. A small percentage remain symptomatic. 
In some patients, there may be signs of central nervous system (CNS) 
damage—for example, auditory evoked potential changes, abnor- 
mal caloric tests, and acute vertigo and nystagmus on suddenly 
lying down. These symptoms may become persistent and blend in 
with those of anxiety, depression, and often PTSD. 

Several etiological factors underlie the chronic nonpsychotic 
disorders of cerebral trauma (Table 14—4). The emotional impact of 
a head injury is variable. However, the head does hold a special 
place in the body image; consequently, head injury poses a threat 
that does not apply to other body parts. Furthermore, the circum- 
stances of the accident may not be straightforward and may have 
personal consequences for patients, leading to unresolved conflict 
or guilt (e.g., when a friend or relative is killed). 


TABLE 14-4. Some etiological factors in psychiatric 
disturbance after head injury 


Mental constitution 

Premorbid personality 

Emotional impact of the injury 
Emotional repercussions of the injury 
Environmental factors 
Compensation and litigation 
Response to intellectual impairments 
Epilepsy 

Amount of brain damage 

Location of brain damage 

History of substance abuse 


Source. Adapted from Lishman 1998. 
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The development of PTSD after head injury is common. The 
DSM-IV-TR (American Psychiatric Association 2000) criteria for 
PTSD are shown in Table 14-5. It is partially true that the more 
severe the head injury, the less likely it is that PTSD will develop, 
because patients with marked brain damage are more likely to have 
an amnesia for the psychological trauma of the accident. However, 
many patients with severe head injuries have PTSD, but it is often 
overlooked in the setting of much more obvious cognitive and 
physical changes. 


TABLE 14-5. DSM-IV-TR criteria for posttraumatic stress 
disorder 


A. The person has been exposed to a traumatic event in which both of the 
following were present: 

(1) the person experienced, witnessed, or was confronted with an 
event or events that involved actual or threatened death or 
serious injury, or a threat to the physical integrity of self or others 

(2) the person's response involved intense fear, helplessness, or 
horror. Note: In children, this may be expressed instead by 
disorganized or agitated behavior 


B. The traumatic event is persistently reexperienced in one (or more) of 
the following ways: 

(1) recurrent and intrusive distressing recollections of the event, 
including images, thoughts, or perceptions. Note: In young 
children, repetitive play may occur in which themes or aspects 
of the trauma are expressed. 

(2) recurrent distressing dreams of the event. Note: In children, 
there may be frightening dreams without recognizable content. 

(3) acting or feeling as if the traumatic event were recurring 
(includes a sense of reliving the experience, illusions, 
hallucinations, and dissociative flashback episodes, including 
those that occur on awakening or when intoxicated). Note: In 
young children, trauma-specific reenactment may occur. 

(4) intense psychological distress at exposure to internal or external 
cues that symbolize or resemble an aspect of the traumatic event 

(5) physiological reactivity on exposure to internal or external cues 
that symbolize or resemble an aspect of the traumatic event 
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TABLE 14-5. DSM-IV-TR criteria for posttraumatic stress 


disorder (continued) 


C. Persistent avoidance of stimuli associated with the trauma and 


numbing of general responsiveness (not present before the trauma), as 
indicated by three (or more) of the following: 


a) 
2) 


6) 
(4) 
(5) 
(6) 
(7) 


efforts to avoid thoughts, feelings, or conversations associated 
with the trauma 

efforts to avoid activities, places, or people that arouse 
recollections of the trauma 

inability to recall an important aspect of the trauma 

markedly diminished interest or participation in significant activities 
feeling of detachment or estrangement from others 

restricted range of affect (e.g., unable to have loving feelings) 
sense of a foreshortened future (e.g., does not expect to have 

a career, marriage, children, or a normal life span) 


D. Persistent symptoms of increased arousal (not present before the 


trauma), as indicated by two (or more) of the following: 


ad) 
(2) 
6) 
(4) 
S) 


difficulty falling or staying asleep 
irritability or outbursts of anger 
difficulty concentrating 
hypervigilance 

exaggerated startle response 


E. Duration of the disturbance (symptoms in Criteria B, C, and D) is 
more than 1 month. 


F. The disturbance causes clinically significant distress or impairment in 
social, occupational, or other important areas of functioning. 


Specify if: 
Acute: if duration of symptoms is less than 3 months 
Chronic: if duration of symptoms is 3 months or more 


Specify if: 
With Delayed Onset: if onset of symptoms is at least 6 months 


Source. 


after the stressor 


Reprinted from American Psychiatric Association: Diagnostic and 


Statistical Manual of Mental Disorders, 4th Edition, Text Revision. Washington, 
DC, American Psychiatric Association, 2000. Copyright 2000, American Psychi- 
atric Association. Used with permission. 
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Other posttraumatic syndromes include posttraumatic anxiety, 
with or without phobias and panic attacks; posttraumatic conver- 
sion disorder (including pseudoseizures); and posttraumatic obses- 
sional states. 

In a setting where financial compensation is involved, the pos- 
sibility of malingering must be considered. There are no diagnostic 
tests useful to identify malingering. 

Management of the behavioral complications of head injury is 
complicated and requires a multidisciplinary approach. Any sub- 
stance abuse must be stopped, and psychotropic drugs should be 
used with care. Seizures are an ever-present risk, and many psycho- 
tropic drugs can cause convulsions. Behavioral techniques, cogni- 
tive retraining, and psychotherapy all form part of remedial therapy. 
With more severely disabled patients, relatives and caregivers usu- 
ally need help and support to cope with the changed personality and 
behavior of the injured person. 
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TREATMENTS IN 
NEUROPSYCHIATRY 


All treatments in neurology and psychiatry exert their effect by al- 
tering brain function. This altered function is largely achieved by 
changes in neurotransmitters or their receptors, although in neuro- 
surgical procedures, this alteration is effected by the placement of 
structural lesions. Neurologists and psychiatrists use a similar spec- 
trum of drugs. 


E NEUROPSYCHOPHARMACOLOGY 
Basic Concepts 


The bioavailability of a drug is the proportion of an oral dose that 
reaches its site of action. Intravenous drugs have an assumed 100% 
bioavailability. The clearance of a drug is the volume of plasma 
cleared of that drug in a unit of time. Some drugs, when given 
orally, are partially metabolized by the gut and liver, the first-pass 
effect. The half-life of a drug is the time taken for its concentration 
to fall by 50%. With first-order kinetics, there is a linear relation- 
ship between the dose taken and the serum drug levels. In second- 
order kinetics, the relationship is curvilinear (see Figure 15-3, later 
in this chapter). The steady state defines that circumstance in which 
the amount absorbed equals the amount eliminated, and plasma lev- 
els are stable. Steady state is usually achieved after five half-lives. 

For most of the psychotropic agents discussed in this chapter, 
convincing relationships between side effects and serum levels and 
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between therapeutic effects and serum levels have not been shown. 
Reasons for monitoring serum levels are to check compliance and 
to detect patients who may be metabolizing a drug anomalously. 

The cytochrome P450 (CYP) system is a group of liver (and 
gut) enzymes that catalyze oxidation and influence the rate at which 
drugs are metabolized—and hence their serum concentrations. 
These isoenzymes can be inhibited or induced by drugs, thus lead- 
ing to pharmacokinetic interactions. The main enzymes are referred 
to by their family (number), subfamily (letter), and further specifi- 
cation (number). The isoenzymes most relevant for neuropsychia- 
try are CYP2D6, CYP3A4, and CYP2C. 

A classification system for the main psychotropic agents is 
shown in Table 15-1. 


TABLE 15-1. Classification system for psychotropic drugs 


Antidepressants 
MAOIs (MAO-A, MAO-B) Mood-stabilizing drugs 
Non-MAOIs Lithium 
Tricyclics Others? 
Nontricyclics* Cholinesterase inhibitors 
Antipsychotics (neuroleptics) Tacrine 
Phenothiazines Galantamine 
Butyrophenones Rivastigmine 
Atypical neuroleptics Donepezil 
Hypnotics and sedatives Others 
Barbiturates B-Blockers 
Benzodiazepines Narcotics 
Buspirone Analgesics 
Psychostimulants Dopaminergic agents 
Methylphenidate 
Dextroamphetamine 
Pemoline 
Modafanil 


Note. MAOIs=monoamine oxidase inhibitors. 
*Nontricyclics include the selective serotonin reuptake inhibitors and others. 
>Other mood-stabilizing drugs include anticonvulsants, valproic acid, and carba- 


mazepine. 
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Antidepressants 


Monoamine oxidase inhibitors (MAOIs) act by inhibiting the activ- 
ity of both the A and B forms of monoamine oxidase (MAO), an en- 
zyme widely distributed throughout the body. The substrates for 
MAO-A include norepinephrine and serotonin; the substrate for 
MAO-B is phenylalanine. Tyramine and dopamine are substrates 
for both. 

Selective inhibitors are available, including clorgyline and 
moclobemide (reversible inhibitors of MAO-A) and selegiline (a 
reversible inhibitor of MAO-B). 

The cheese reaction is due to an interaction between the inhi- 
bition of peripheral MAO activity and the ingestion of certain pri- 
mary amines. This reaction produces hypertension after patients eat 
certain foods, and it is one of the reasons these drugs are not widely 
used. However, with the newer, selective drugs (e.g., moclobe- 
mide), this reaction is much less likely to occur. 

Symptoms most likely to respond to MAOIs in clinical prac- 
tice are listed in Table 15-2. 


TABLE 15-2. Disorders most likely to respond to monoamine 
oxidase inhibitors 


MAO-A inhibitors MAO-B inhibitors 
Atypical depression Parkinson’s disease 
Somatic anxiety Alzheimer’s disease 


Agoraphobia and social phobias 
Phobic anxiety with depersonalization 
Atypical facial pain 


Note. MAO=monoamine oxidase. 


Selegiline may play a neuroprotective role in Parkinson’s dis- 
ease due to its ability to reduce the generation of free radicals. Free 
radicals are intermediaries in the normal reductive process of mo- 
lecular oxygen that generates high-energy phosphate compounds. 
These molecules have single unpaired electrons, are unstable, and 
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oxidize neighboring molecules. Free radicals can lead to tissue 
damage—for example, by interacting with polyunsaturated lipids, 
which results in cell membrane injury. There exists a series of nat- 
ural defense mechanisms, such as free-radical scavengers (ascor- 
bate) and enzymes such as superoxide dismutase. Dopamine 
neurons may be especially vulnerable to oxidative stress through 
reactions catalyzed by MAO. A partial loss of neurons leads to in- 
creased turnover in the remaining cells, increasing free-radical 
formation and leading to further cell damage. Deprenyl may delay 
the progression of disability by reducing free-radical generation 
and ameliorating neurotoxicity. 

The tricyclic antidepressants are traditionally thought to act by 
inhibiting monoamine reuptake from the synaptic cleft. Drugs such 
as maprotiline, desipramine, and protriptyline are more selective 
for norepinephrine reuptake, and clomipramine is more selective 
for serotonin (5-hydroxytryptamine [5-HT]). Anticholinergic ef- 
fects are common, especially with amitriptyline and clomipramine. 
Several tricyclic antidepressants have antihistaminic properties. 

Bupropion, a norepinephrine and dopamine reuptake inhibitor 
with antidepressant properties, is used as an aid to stop smoking. 
Seizures are a particularly problematic side effect. 

The selective serotonin reuptake inhibitors (SSRIs) include 
fluoxetine, fluvoxamine, paroxetine, sertraline, and citalopram. 
They have fewer side effects than tricyclic antidepressants and are 
safer in overdose. 

The latest generation of antidepressant drugs has been devel- 
oped to be even more specific with regard to various receptors. 
These drugs include reboxetine, a selective norepinephrine re- 
uptake inhibitor (NARI); venlafaxine, a serotonin/norepinephrine 
reuptake inhibitor (SNRJ); nefadozone, a serotonin antagonist/ 
reuptake inhibitor (SARI); and mirtazapine, a noradrenergic and 
specific serotonergic antidepressant (NaSSA). Mirtazapine in- 
creases noradrenergic and serotonergic transmission through block- 
ade of 0, receptors, but it blocks 5-HT, and 5-HT; receptors so that 
the increased serotonin acts only at 5-HT, receptors. Its antihista- 
minergic effect is sedative. 
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The side effects of the non-MAOI antidepressants are shown 
in Table 15-3. The nausea, weight reduction, and tremor reported 
with the SSRIs probably reflect their serotonin agonism. One of the 
most problematic side effects is seizures, which occur at a rate of 
around 1 per 1,000 prescriptions, but they are more common with 
maprotiline, mianserin, clomipramine, and bupropion (in higher 
doses). Seizures occur with the SSRIs, and all of these drugs should 
be prescribed carefully in patients with a lowered seizure threshold, 
beginning with low dosages and increasing them gradually. SSRIs 
can cause extrapyramidal disorders, including akathisia and dysto- 
nias. 

Patients taking hepatic enzyme-—inducing agents have lower 
serum antidepressant levels because of increased metabolism and 
thus may need larger doses. Patients with resistant depression also 
sometimes require high doses (e.g., up to 200-300 mg of a tricyclic 
agent daily). Sedating agents, including clomipramine and amitrip- 
tyline, should be given mainly at night. 


TABLE 15-3. Side effects of non-MAOI antidepressants 


Agitation, aggression Impaired cognition 
Anorgasmia, impotence Myopathy 

Ataxia Nausea, vomiting, GI upset 
Blurred vision Neuropathy 
Cholestatic jaundice Palpitations 
Constipation Paralytic ileus 
Convulsions Postural hypotension 
Delirium Rash 
Depersonalization Sedation 

Dry mouth Sweating, fever 
Dyskinesias Transient hypomania 
ECG changes Tremor 

Galactorrhea Urinary retention 
Glaucoma Weight gain 


Note. ECG=electrocardiogram. GI= gastrointestinal; MAOI=monoamine oxi- 
dase inhibitor. 
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SSRIs inhibit the metabolism of some drugs, including tricy- 
clic antidepressants, carbamazepine, and haloperidol. The primary 
isoenzymes involved are CYP2D6, CYP1A2, and CYP3A4. 

The main use of antidepressants is in managing depression. 
However, they are also used to treat chronic pain syndromes and 
migraine, panic disorder, obsessive-compulsive disorder, and nar- 
colepsy (clomipramine is specific for cataplexy). 


Antipsychotics (Neuroleptics) 


Like the tricyclic antidepressants, the phenothiazines have a tri- 
cyclic nucleus, and the two classes of drugs share many of the same 
side effects. The atypical neuroleptics include molindone, loxapine, 
sulpiride, remoxipride, risperidone, olanzapine, quetiapine, amisul- 
pride, ziprasidone, zotepine, and clozapine. The distinguishing fea- 
tures of the neuroleptics are that they are antipsychotic and block 
dopamine receptors. The atypical neuroleptics act preferentially on 
dopamine receptors outside the dorsal striatum, which gives them a 
different side-effect profile when compared with typical antipsy- 
chotics. Some atypicals occupy lower levels of D, receptors and 
bind preferentially to limbic as opposed to striatal D, receptors. The 
atypical antipsychotics also have greater affinity for blocking corti- 
cal 5-HT receptors, an effect thought to be important in their action, 
especially against the negative symptoms of schizophrenia. 

The most potent dopamine antagonist is benperidol; pimozide 
is the most specific for dopamine receptors. The antipsychotics also 
have a range of effects on the 5-HT, a-adrenergic, histaminic, and 
cholinergic receptors. 

The standard antipsychotics evoke extrapyramidal reactions 
(see Chapter 11, Table 11-7). The most common of these reactions 
are the acute, agitated restlessness of akathisia and the lack of spon- 
taneous movement of akinesia. The atypical antipsychotics, especially 
clozapine, are thought to be less likely to lead to extrapyramidal 
complications. Clozapine has been the most studied of this class, 
and it has been reported to produce improvement in some move- 
ment disorders (e.g., dystonias, dyskinesias, tremor). 
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Because some antipsychotics (thioridazine, pimozide) have 
been shown to increase the QT interval of the electrocardiogram 
(ECG), caution is required with use of these agents, and an ECG in- 
vestigation should be done before the drug is prescribed. 

The main use of neuroleptics is to treat psychotic disorders, 
particularly schizophrenia, mania, and psychosis in neurological 
disorders. They are also used in the management of Huntington’s 
chorea, delirium, Gilles de la Tourette’s syndrome, and borderline 
personality disorder. Their adverse effects require that their use be 
minimized when alternative therapies are available. 


Sedative-Hypnotics 


Barbiturates are rarely used these days, although phenobarbitone is 
prescribed as an anticonvulsant, often on the grounds of cost. Bar- 
biturates are associated with hyperactivity and attention-deficit/ 
hyperactivity disorder in children and with depression in adults. 
They can cause respiratory depression, leading to death in overdose. 

The benzodiazepines have a common structure but a spectrum 
of activity that ranges from full agonist to antagonist to inverse ag- 
onist effects. Because of the variety of actions, they have tranquil- 
izing, anticonvulsant, muscle-relaxant, and amnestic properties 
(producing memory impairments) (Figure 15-1). They act at the 
benzodiazepine—y-aminobutyric acid (GABA) receptor. 

Side effects of benzodiazepines include seizures and a return 
of acute anxiety on rapid withdrawal, concentration and memory 
impairment, ataxia, and fetal hypotonia. The inverse agonists are 
both proconvulsant and anxiogenic. 

Benzodiazepines differ with regard to their duration of action 
(Table 15-4). Several are used to control epilepsy, most often in pa- 
tients with status epilepticus. The main ones used in oral therapy of 
epilepsy are clobazam and clonazepam. Benzodiazepines are also 
used as hypnotics, especially flunitrazepam and temazepam, to treat 
spasticity and myoclonus, and to induce preoperative amnesia, es- 
pecially lorazepam. Clonazepam has been given in large doses to 
patients with acute mania. 
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Antagonism 
Agonism Inverse 
agonism 
Anxiolytic Anxiogenic 
anticonvulsant proconvulsant 
Full Partial Partial Full 





Diazepam Bretazenil Flumazenil B-Carbolines 
lorazepam Abercamil 
Alprazolam 


FIGURE 15-1. Spectrum of the effects of benzodiazepines. 


TABLE 15-4. Pharmacological differences among 
benzodiazepines 


Long acting Intermediate acting 
(tranquilizers, (hypnotics, Short acting 
antiepileptics) tranquilizers) (hypnotics) 
Chlordiazepoxide Alprazolam Midazolam 
Clobazam Flunitrazepam Triazolam 
Clonazepam Lorazepam 
Clorazepate Nitrazepam 
Diazepam Oxazepam 

Temazepam 


Note. Main uses are indicated in parentheses. 


Buspirone is an azaspirodecanedione, nonbenzodiazepine 
anxiolytic that is a 5-HT,, agonist. It does not show cross-tolerance 
with the benzodiazepines and has fewer sedative and amnestic ef- 
fects. Its main disadvantage is its delayed onset of action, which 
may be up to 2 weeks. 
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Newer hypnotics that have been developed include those that 
are GABA agonists, which also influence the benzodiazepine site. 
These include zaleplon, zolpidem, and zopiclone. 


Mood-Stabilizing Drugs 


Lithium is used to stabilize mood, and its mode of action is un- 
known. It is used in a number of cyclical conditions, such as bipolar 
affective disorder, recurrent affective disorder, cluster headache, 
migraine, and paroxysmal aggression. It has a number of neuropsy- 
chiatric side effects (Table 15-5). 


TABLE 15-5. Side effects of lithium 
Neuropsychiatric Gastrointestinal 
Drowsiness Anorexia, nausea, vomiting 


Confusion, stupor 
Psychomotor retardation 
Restlessness 

Headache 

Muscle weakness 

Tremor 

Ataxia 

Myasthenia gravis—like syndrome 
Peripheral neuropathy 
Choreoathetoid movements 
Dysarthria 

Dysgeusia 

Blurred vision 

Seizures 

Dizziness 

Vertigo 


Diarrhea 
Dry mouth 
Weight gain 
Renal 
Microtubular lesions 
Polyuria 
Cardiovascular 
Hypotension 
Electrocardiogram changes 
Endocrine 
Myxedema 
Thyrotoxicosis 
Hyperparathyroidism 
Other 
Polydipsia 
Glycosuria 
Hypercalcuria 
Rashes 
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Side effects of lithium can be avoided to some extent by moni- 
toring serum lithium levels; treatment with lithium is one of the 
main indications for routine monitoring of serum levels of psycho- 
tropic drugs. Severe intoxication may lead to a delirium and sub- 
sequent encephalopathy. Severe central nervous system (CNS) side 
effects are occasionally seen with lithium levels below the given up- 
per limits of tolerance. 

Several anticonvulsant drugs are used as mood-stabilizing 
agents or to treat acute mania. The agents primarily used for this 
purpose are carbamazepine and valproic acid; gabapentin, lamotri- 
gine, and topiramate are under investigation. 


Anticonvulsant Drugs 


It has become fashionable to refer to anticonvulsant drugs as anti- 
epileptic drugs. Although they have antiseizure activity, these agents 
also have a range of other effects, including important psychotropic 
actions. Carbamazepine and valproate have antimanic and mood- 
stabilizing properties; carbamazepine is used in trigeminal neural- 
gia, paroxysmal aggressive disorders, and schizophrenia. 

Several new anticonvulsant drugs have been introduced, in- 
cluding vigabatrin (a suicidal inhibitor of GABA transaminase that 
elevates CNS GABA), felbamate, gabapentin, lamotrigine, levetir- 
acetam, oxcarbazepine, tiagabine, topiramate, and zonisamide. Fel- 
bamate and vigabatrin are rarely used because of their side effects. 
Vigabatrin was of interest because of the high frequency of affective 
disorders and psychosis associated with its use. Forced normaliza- 
tion (discussed in Chapter 9) was a suggested mechanism in these 
problematic effects. 

The sites of action of anticonvulsants are shown in Table 15-6. 
The half-life, recommended serum levels, and some other proper- 
ties are shown in Table 15-7. The indications for use of anticonvul- 
sant agents are shown in Figure 15-2. 

Serum-level monitoring is especially important for phenytoin. 
This drug has nonlinear pharmacokinetics (Figure 15-3) and inter- 
acts with several other drugs (Table 15-8) through the liver’s cyto- 


237 


TABLE 15-6. Sites of action of anticonvulsants 


Blockade of Blockade 
voltage- Antagonism ofcalcium 
dependent ofexcitatory Potentiation channels 
sodium amino acid of GABA (channel 
channels receptors transmission type) 


Older AEDs 

Benzodiazepines - = + = 
Carbamazepine + - E - (L) 
Ethosuximide - = = +(T) 
Phenobarbital = = + z 
Phenytoin + - = ? 
Valproic acid + - + + (T) 
Newer AEDs 

Felbamate + + + + (2) 
Gabapentin + (2) - + ? 
Lamotrigine + - - + (L, N, P) 
Levetiracetam - - m +(N) 
Oxcarbazepine + - - + (L) 
Tiagabine - — + = 
Topiramate + + + + (L) 
Vigabatrin - = + = 
Zonisamide + - - + (2) 


Note. + and — indicate approximate strength of effects. GABA=y-aminobutyric acid. 
Source. Reprinted from Perucca E: “New Anticonvulsants,” in Bipolar Disorders 
and Anticonvulsant Drugs. Edited by Schmitz B, Trimble MR. London, Clarius, 2002. 
Copyright 2002. Used with permission. 


chrome P450 system. Carbamazepine induces its own hepatic 
metabolism, with serum levels falling despite a constant dosage in 
the first weeks of therapy. Carbamazepine, phenytoin, and phe- 
nobarbitone are all hepatic enzyme-inducing drugs. With the ex- 
ception of felbamate, the newer-generation antiepileptic drugs seem 
relatively devoid of significant interactions with other anticonvul- 
sants. The metabolism of lamotrigine is inhibited by valproate; pa- 
tients taking valproate require lower starting dosages and smaller 
dosage increases of lamotrigine. 


TABLE 15-7. 


Drug 


Carbamazepine 


Clobazam 
Clonazepam 
Ethosuximide 
Gabapentin 
Lamotrigine 
Levetiracetam 
Phenobarbitone 
(children) 
Phenytoin 
Primidone 
Sodium valproate 


Vigabatrin 
Zonisamide 


Half-life 
(hours) 


8-45 


5-7 
60 


Recommended 
serum level 
(umol/L?) 


16-50 


300-700 


60-180 


40-100 


350-700 


Some clinical properties of anticonvulsants 


Indications 


Generalized seizures; simple or complex partial seizures; secondary 
generalized seizures 

As for carbamazepine, plus generalized absence and myoclonic seizures 

Myoclonic seizures 

Generalized absence seizures 

Refractory partial and generalized seizures 

Refractory partial and generalized seizures 

Partial and secondarily generalized seizures 

Generalized seizures; simple partial seizures or complex partial seizures 


Generalized seizures; simple or complex partial seizures 

Generalized complex or simple partial seizures 

Generalized absence seizures; myoclonic seizures; generalized tonic- 
clonic seizures; simple or complex partial seizures 

Partial and secondarily generalized seizures; West’s syndrome 

Partial and secondarily generalized seizures 


“For conversion of mol/L to g/mL, divide by the number indicated: carbamazepine, 4; ethosuximide, 7; phenobarbitone, 4; pheny- 
toin, 4; sodium valproate, 7. 


8&2 
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EPILEPSY 


GENERALIZED PARTIAL 


Absence Myoclonic Tonic- Atonic/ Simple Complex/ Secondary/ 
clonic absence partial generalized 


Sodium valproate 


<> 


Ethosuximide 


Benzodiazepine group (including clobazam) 


<-> 


Carbamazepine 


D 
Phenytoin 


t——— 


Phenobarbitone and related drugs 


Vigabatrin, gabapentin, 
tiagabine, topiramate, 
levetiracetam, oxcarbazepine, 
zonisamide 


FIGURE 15-2. Spectrum of anticonvulsant activity. 





TABLE 15-8. Significant anticonvulsant interaction 


Interaction 


Anticonvulsants that reduce phenytoin 
levels 

Other drugs whose effect is reduced by 
hepatic enzyme-inducing anticonvulsants 


Other drugs that may induce anticonvulsant 
toxicity 
New anticonvulsants 


Drug 


Carbamazepine,” phenobarbitone, primidone 


Warfarin and coumarin anticoagulants, cortisol, dexamethasone, 
prednisolone, oral contraceptives, vitamin D, phenylbutazone, 
antidepressants, chlorpromazine, digoxin, diazepam 

Isoniazid, dicumarol, disulfiram, chloramphenicol, imipramine, 
chlorpromazine, chlorpheniramine, methylphenidate, erythromycin 

Valproic acid increases lamotrigine levels 

Topiramate, felbamate, and oxcarbazepine reduce steroid oral contraceptive 
efficiency 

New anticonvulsants, except gabapentin, levetiracetam, and vigabatrin, have 
levels reduced by phenytoin and carbamazepine 

Felbamate, lamotrigine, oxcarbazepine, tiagabine, and topiramate all have 
levels reduced by enzyme-inducing antiepileptics 


*Carbamazepine reduces the serum concentration of phenytoin and vice versa. 


Ove 
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Patient 1 2 3 4 5 


150 


1004--------qf--4--------}---------------- ---7 






Therapeutic 
range 


(umol/L) 


50 


Serum phenytoin concentrations 


100 200 300 400 500 600 
Dose of phenytoin (mg/day) 


FIGURE 15-3. Nonlinear metabolism of phenytoin in three 
patients. 


The side effects of anticonvulsant drugs are shown in Table 
15-9. These were problematic mainly with the older drugs. Of spe- 
cial neuropsychiatric interest are cognitive impairment and move- 
ment disorders with phenytoin, encephalopathy and tremor with 
valproate, depression with phenobarbitone, and acute dystonia with 
carbamazepine. Some of the more serious effects (i.e., psychosis) 
occur in association with suppression of seizures (see discussion of 
forced normalization in Chapter 9). Although agranulocytosis has 
been associated with carbamazepine, it is very rare and can occur 
with several other anticonvulsants; it is not necessary to continually 
monitor hematological indices in patients receiving it. Patients 
should notify their physicians immediately if petechiae, pallor, 
weakness, fever, or infection occurs. 

Gabapentin’s mode of action is unknown, but it does interact 
with its own receptor in the CNS. It is widely used in the manage- 
ment of chronic pain and has few side effects. Lamotrigine acts on 
voltage-dependent sodium channels, has a wide spectrum of activ- 
ity against seizures, may be antidepressant, and has rashes as its 
main side effect. Levetiracetam has no known mechanism of action 
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TABLE 15-9. Side effects of older anticonvulsants 


Nervous system 
Cerebellar atrophy 
Peripheral neuropathy 
Encephalopathy 
Psychoses, depression 

Hematopoietic system 
Folic acid deficiency 
Neonatal coagulation defects 
Agranulocytosis 

Skeletal systems 
Metabolic bone disease 
Vitamin D deficiency 

Connective tissue 
Gum hypertrophy 
Facial skin changes 
Wound healing 
Dupuytren’s contracture 

Liver 
Enzyme induction 
Hepatotoxicity 


Skin 
Hirsutism 
Pigmentation 
Acne 
Rashes 
Alopecia 

Endocrine system 
Pituitary-adrenal 
Thyroid-parathyroid 
Hyperglycemia (diabetogenic) 

Other metabolic disorders 
Vitamin B, deficiency (?) 
Heavy metals 

Immunological disorders 
Lymphotoxicity 
Lymphadenopathy 
Systemic lupus erythematosus 
Antinuclear antibodies 
Immunoglobulin changes (?) 
Immunosuppression 


and is well tolerated. Oxcarbazepine is a prodrug and is rapidly 
transformed to the monohydroxy derivative following ingestion. It 
is metabolized by reduction, independent of the P450 system, and 
therefore has no liver enzyme-inducing properties. However, like 
carbamazepine, it does interfere with the metabolism of oral contra- 
ceptives. With both carbamazepine and oxcarbazepine, therefore, 
high-estrogen compounds are recommended. Tiagabine inhibits 
the reuptake of GABA from the synaptic cleft into glial cells and 
neurons. It can precipitate seizures and has been associated with the 
onset of nonconvulsive status epilepticus. Topiramate has several 
actions, including inhibiting glutamate and enhancing GABA activ- 
ity. It is also a carbonic anhydrase inhibitor. A small number of pa- 
tients taking topiramate develop renal stones, which are usually 
passed spontaneously. Other side effects include depression and 
speech disturbance, which can occur if the dosage is increased too 
rapidly. Zonisamide has also been reported to precipitate psychosis. 


243 


E ABREACTION 


With abreaction, the patient is encouraged to relax and reveal emo- 
tional conflicts to the examiner. Catharsis is one aim. Abreaction can 
be an aid to diagnosis (e.g., in cases of stupor) and an effective treat- 
ment in conversion disorders. It can be achieved with hypnosis or 
with slow intravenous injection of a drug such as amobarbital sodium 
(Amytal) or diazepam in the presence of an anesthesiologist in case of 
respiratory arrest. Patients are informed the injection will make them 
relaxed and drowsy and allow them to talk about conflictual issues. 


E ELECTROCONVULSIVE THERAPY 


The mode of action of electroconvulsive therapy (ECT) is unknown, 
although von Meduna introduced convulsive therapy after observa- 
tions of an antagonism between psychotic symptoms and seizures 
in some epileptic patients. The concept of forced normalization (see 
Chapter 9) may be relevant to understanding its mode of action. 

There is no convincing evidence that waveform (sine wave or 
brief-pulse stimuli) affects outcome, although low-energy stimuli 
evoke fewer cognitive and electrophysiological abnormalities. The 
seizure is probably crucial to the observed clinical effects on behav- 
ior. These effects differ depending on the clinical syndrome being 
treated (Table 15-10). 

Unilateral non—dominant hemisphere electrode placement is 
slightly less effective than bilateral electrode placement; however, 
unilateral electrode placement is associated with fewer complaints 
of postseizure confusion, memory disruption, and headache. 

The main indication for ECT is mood disorder, especially de- 
lusional depressive states. ECT has been shown to be helpful in 
some cases of schizophrenia, catatonia, neurological disorders 
associated with severe depression, delirium, mania, Parkinson’s 
disease, and epilepsia partialis continua. 

Contraindications are few but include a recent cerebrovascular 
accident and the presence of an intracranial tumor. ECT is best 
avoided when raised intracranial pressure is suspected. 
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TABLE 15-10. Effects of electroconvulsive therapy in different 
clinical syndromes 


Clinical syndrome Effect 

Major depression Relief of depression 
Psychosis Normalized thought patterns 
Excitement, mania Reduced motility 
Stupor Increased alertness 
Parkinsonism Reduced rigidity 
Pseudodementia Relief of dementia 
Neuroleptic malignant syndrome Syndrome relief 
Hypochondriasis Worse symptoms 
Hysterical character Increased complaints 
Denial personality Increased denial 


E VAGUS NERVE STIMULATION 


The observation that stimulation of the vagus nerve influenced the 
electroencephalogram was first made some years ago. It is now 
known that most of the fibers in the vagus nerve are afferent, the 
main receptive nucleus being the nucleus of the tractus solitarius, 
which has connections with limbic structures and the thalamus. 

Vagus nerve stimulation is used to treat epilepsy that is unre- 
sponsive to antiepileptic drugs. In addition to having efficacy simi- 
lar to that of some of the newer agents noted above, the procedure 
has few side effects, the main one being some hoarseness of the 
voice, which declines with time. Implanting the device involves a 
surgical procedure that lasts about 1 hour. 

Trials of this technique in epilepsy patients led to observations 
of its positive effects on mood, and it has also been used in the man- 
agement of chronic depression and bipolar disorder. 


m@ TRANSCRANIAL MAGNETIC STIMULATION 


Transcranial magnetic stimulation involves delivering a localized 
magnetic pulse to the brain through the scalp by application of 
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hand-held coils. The magnetization induces an electrical field that 
causes depolarization of the underlying neurons. The effects of the 
discharges depend on the site stimulated. Application of a pulse 
over the motor cortex will stimulate the motor pathways, resulting 
in muscle action. This technique can be used to measure motor con- 
duction time and to assess spinocortical function. 

Repetitive stimulation over the cortex is used therapeutically, 
and there is some evidence for an antidepressant effect when the 
pulse is applied over the frontal cortex. 


E NEUROSURGICAL PROCEDURES 


Early neurosurgical operations involved destroying large tracts of 
white matter to and from the frontal lobes. The current, more re- 
fined procedures are shown in Table 15—11. Stereotactic techniques 
allow for greater accuracy and the destruction of less tissue. 


TABLE 15-11. Neurosurgical procedures for psychiatric illness 


Operation Targets 

Orbital undercutting Medial frontothalamic fibers 
Cingulotomy Bilateral cingulum 
Subcaudate tractotomy Head of caudate nucleus 
Capsulotomy Internal capsule 
Amygdalotomy Medial amygdala 


Vagus nerve stimulation Thalamus, hypothalamus, and amygdala 


The main pathways severed pass from the lower medial quad- 
rant of the frontal lobes to the septal and nucleus accumbens areas, 
the thalamus, and the hypothalamus. Additional target areas are 
frontocingular and frontohippocampal projections. 

The main indications for neurosurgery are severe obsessive- 
compulsive disorder, severe anxiety states, and severe depression. 
Patients must have been ill for several years, be potentially suicidal, 
and have failed to respond to alternative therapies. Patients from 
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stable backgrounds with good premorbid personalities do best. So- 
ciopathy is a contraindication, and patients addicted to drugs and 
alcohol are not suitable. The main complications are cerebral hem- 
orrhage, seizures, suicide, incontinence, weight gain, sleep distur- 
bance, personality changes, and diabetes insipidus. 
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GLOSSARY 


abreaction The procedure of reviving to consciousness trau- 
matic or forgotten experiences, usually associated with the ex- 
pression of pent-up emotion. 

acalculia The inability to calculate accurately. Visuospatial 
acalculia, aphasia-related acalculia, and primary anarithmetrias 
are recognized. 

achromatopsia Acquired color blindness. 

affect The outward expression of emotion—for example, the fa- 
cial expressions associated with sadness or happiness. Mood 
and affect are usually congruent but may become dissociated in 
neurological disorders (e.g., pseudobulbar palsy and specific 
types of epilepsy) that produce changes in affect without corre- 
sponding alterations in mood. 

agnosia The inability to recognize an object despite intact per- 
ception and adequate cognition. The precept is stripped of its 
meaning. 

agraphia The acquired inability to write. Mechanical and apha- 
sic agraphias are recognized. 

akathisia A strong, unpleasant subjective sense of the need to 
move manifested by restless and fidgety movements. 

akinesia Poverty of movement. 

alexia The acquired inability to read. Alexia without agraphia, 
alexia with agraphia, and a frontal alexia occur clinically. 

anarithmetria A primary acalculia in which the patient has lost 
the ability to calculate; the disability is not attributable to visu- 
ospatial or linguistic deficits. 

aneurysm An abnormal localized dilation of an arterial lumen. 
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In true aneurysms, the vessel intima herniates through the mus- 
cularis of the normal arterial wall. 

angular gyrus syndrome The syndrome occurring with dys- 
function of the left angular gyrus and characterized by agraphia, 
alexia, acalculia, right-left disorientation, finger agnosia, apraxia, 
anomia, and verbal amnesia. Angular gyrus syndrome includes 
the components of Gerstmann syndrome. 

anosognosia Denial of hemiparesis. 

Anton’s syndrome A syndrome characterized by blindness 
and denial of the blindness. 

aphasia Loss or impairment of language caused by brain dys- 
function. 

apperceptive visual agnosia Clinical syndrome in which the 
patient can perceive and interpret elementary visual information 
such as line thickness, line direction, and intensity of shading, 
but more complex visual stimuli (e.g., letters, objects) cannot be 
recognized, and the patient cannot draw perceived objects. 

apraxia The inability to follow a command despite normal 
motor and sensory function and intact comprehension. The indi- 
vidual can typically perform the act spontaneously but not on 
verbal command (e.g., the individual will spontaneously lick his 
or her lips but cannot do so when requested by the examiner). 

aprosodia Alteration of the melody and inflection of verbal 
output. 

associative visual agnosia Clinical syndrome in which the 
patient can perceive and copy all visual stimuli but cannot inter- 
pret them. When the stimulus is presented in another modality 
(such as touch), the patient immediately recognizes it. 

asterixis Distal flapping-type movement induced by sudden 
interruption of muscle contraction (negative myoclonus). 

astrocytoma Tumor of astrocytic cells. Four grades of malig- 
nancy are recognized: grades 1 and 2 are low-grade, slow-grow- 
ing tumors; grades 3 and 4 are aggressive tumors called glio- 
blastoma multiforme. 

athetosis Slow, sinuous, writhing movements affecting prima- 
rily the distal extremities. 
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automatisms Automatic motor acts carried out in a state of al- 
tered consciousness. 


Balint’s syndrome Clinical syndrome characterized by sticky 
fixation (difficulty interrupting and redirecting gaze), optic ataxia, 
and simultanagnosia. 

ballismus — Uncontrollable, large-amplitude proximal limb 
movements usually associated with lesions of the subthalamic 
nucleus. 

bioavailability The proportion of a drug that reaches its site of 
action after administration. 

bradyphrenia Slowing of mental processes. 

Broca’s aphasia A nonfluent aphasia with intact comprehen- 
sion and impaired repetition. 

callosal apraxia Ideomotor apraxia produced by lesion of cor- 
pus callosum. 

catatonia Either symptoms of abnormal motor activity, with neg- 
ativism, autism, or rigidity, or a variety of illness, such as catatonic 
schizophrenia, in which the outstanding symptoms are motoric. 

catharsis Literally, a purgation, the relief obtained by expres- 
sion of emotion. 

Charcot-Wilbrand syndrome Absence of mental imagery or 
the capacity for revisualization. 

Charles Bonnet syndrome Visual hallucinations associated 
with ocular pathology in elderly persons. 

chorea Irregular, unpredictable, brief, jerky movements that oc- 
cur randomly in different body parts. 

cingulum The fiber bundle within the cingulate gyrus that con- 
nects frontal and parietal cortex to the parahippocampal gyrus 
and adjacent medial temporal regions. 

clearance Volume of plasma cleared of a drug in a unit of time. 

cloning The process of producing identical replicas. 

coma A state of unconsciousness from which a patient cannot 
be aroused. 

compliance The ability of a patient to adhere to a prescribed 
regimen of treatment. 
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compulsions Repetitive behaviors (e.g., hand washing, check- 
ing the locks, checking to see if the lights have been turned out, 
repeating what others say) or mental activities (e.g., counting the 
words in a sentence or other counting activities) that the individ- 
ual feels compelled to do. Compulsions are typically experienced 
as involuntary and serving no realistic need of the individual. 

concussion Immediate and transient impairment of conscious- 
ness due to a brain injury. 

conduction aphasia Fluent aphasia with intact comprehen- 
sion and poor repetition. 

confabulation Detailed description of a past event that is pa- 
tently false. 

constructional disturbance Difficulty with copying or draw- 
ing figures. Sometimes called “constructional apraxia,” but the 
patients’ conditions do not meet common definitions of apraxia. 

contrecoup Literally, damage at the opposite pole of the brain 
from the site injured. 

contusion Damage (to the brain) with injury that does not lead 
to laceration. 

cortical blindness Blindness due to bilateral occipital lesions. 


déjà vu A feeling that an event has been seen or experienced 
before. May be a seizure manifestation. 

delirium Abnormal mental state characterized by the inability 
to maintain, shift, or properly focus attention. Usually due to a 
toxic or metabolic disturbance affecting brain function. 

delusion A false belief based on an incorrect inference about 
reality. The belief is not part of the person’s culture or reli- 
gion. 

dementia Syndrome of acquired intellectual impairment affect- 
ing memory and at least two cognitive domains and producing 
social or occupational impairment. Delirium is absent. 

dementia of depression Dementia syndrome produced by a 
depressive mood disorder. 

demyelination The process of destruction of myelin by dis- 
ease. 


251 


depersonalization A sense of detachment from oneself. The 
individual may have the experience of seeing himself or herself 
from outside as if he or she were an observer. 

derealization A sense of detachment from the world, as if one 
is in a dream. 

dysarthria Disturbance of the mechanical production of speech; 
abnormal speech articulation. 

dyskinesia An alternative term for hyperkinesia, usually not 
including tremors. 

dysmyelination Myelin disease based on an inborn metabolic 
deficit affecting myelin formation or maintenance. 

dystonia Spasmodic or sustained postures produced by abnor- 
mal, involuntary, sustained, patterned, and often repetitive con- 
traction muscles. 


echolalia Repetition of what others say. 

engram The changes in the brain that represent stored mem- 
ory. 

environmental agnosia The acquired inability to recognize 
familiar environments despite intact perception. 

ependymoma Tumor of ependymal cells lining the ventricular 
system. 

epilepsy The liability to recurrent seizures. 

eutonia A sense of well-being often despite the presence of 
serious or life-threatening illness. 


formal thought disorder Inability to think abstractly, with 
failure of causal links in thinking. 
fugue Episodes of wandering associated with amnesia. 


Gastaut-Geschwind syndrome _ Hypergraphia, hyperreligi- 
osity, “sticky” personality, hyposexuality, circumstantiality. 
Gerstmann syndrome The syndrome of right-left disorien- 

tation, finger agnosia, dysgraphia, and acalculia occurring with 
lesions of the left angular gyrus. 
glioblastoma Highly malignant astrocytoma (grades 3 and 4). 
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global aphasia Nonfluent aphasia with poor comprehension 
and poor repetition. 


half-life of adrug Time required for the drug’s concentration 
in plasma to fall by 50%. 

hallucination A sensory perception that occurs without stim- 
ulation of the appropriate sensory organ. Nonpsychotic individ- 
uals are aware of the unreality of the experiences (e.g., visual 
hallucinations occurring in the course of migraine); the psychot- 
ic individual is unaware of the unreality of the perceptions (e.g., 
auditory hallucinations of people saying critical things as part of 
a persecutory psychosis). 

hamartoma A congenital lesion of disordered cell differentia- 
tion and migration. 

hemorrhage When applied to the brain, this refers to ex- 
travasation of blood into the brain tissue (intraparenchymal 
hemorrhage) or the subarachnoid space (subarachnoid hemor- 
rhage). 

hydrocephalus Abnormally enlarged ventricles. 

hypergraphia Excessive writing; part of the Gastaut-Gesch- 
wind syndrome occurring in patients with temporal lobe epilep- 
sy; may be seen in other disorders including schizophrenia and 
mania. 

hyperreligiosity Excessive religious concern and activity; part 
of the Gastaut-Geschwind syndrome occurring in patients with 
temporal lobe epilepsy. 


illusion Perceptual distortion of an actual experience (e.g., see- 
ing a chair as if it were a seated person). 

inborn error of metabolism Inherited abnormality of en- 
zyme function leading to abnormal accumulation or deposition 
of metabolites or a deficiency of specific products. 

interictal Occurring between seizures. 

isolateral aphasia Nonfluent aphasia with poor comprehen- 
sion of intact repetitions (also known as mixed transcortical 
aphasia). 
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kindling A phenomenon in which repeated subthreshold electri- 
cal stimulation leads to the development of a seizure and a per- 
manent increase in the epileptogenicity of the brain. 

Kluver-Bucy syndrome Emotional placidity, hypermeta- 
morphosis, hyper- and/or altered sexuality, hyperorality, dietary 
changes following bilateral temporal lobe injury. 


lability Rapidly changing mood or affect. Lability of affect is 
present in pseudobulbar palsy. Lability of mood is present in 
patients with lesions of the orbitofrontal cortex. 

lateralization The concept that specific functions of the brain 
are mediated preferentially by either the right or the left hemi- 
sphere. 

learning The process of acquiring new information. 

ligand A substance that binds to a receptor. 

localization The concept that specific functions are exclusively 
associated with specific areas of the brain. 

logoclonia Repetition of the final syllables of a word (“Episcopal- 
copal-copal”). 


mannerisms Exaggerated components of normal movements. 

memory The ability to register, recall, and recognize learned 
information. 

meningioma Tumor of meningeal cells, particularly arachnoi- 
dal cells. 

metastasis Tumors that develop from cells that originated in a 
primary tumor elsewhere in the body and were transported to 
another location (cells are usually transported through the vas- 
cular system). 

mood A pervasive emotional state such as sadness, elation, or 
anger. 

mutism The absence of verbal output. 

myelin The substance that covers axons and gives the brain its 
white matter. 

myoclonus Rapid, brief, shocklike muscle jerks of sufficient 
strength to move a body part. 
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neglect Tendency to ignore stimuli on one side of the body. 


obsessions Recurrent and intrusive thoughts, images, or im- 
pulses that occur involuntarily. The intrusion of violent or sexu- 
al thoughts into the stream of consciousness is typical of obses- 
sions. 


palilalia Repetition of words or phrases just uttered (“I had eggs 
for breakfast, eggs for breakfast”). 

paramnesia Distortion of memory with inaccuracy of recall. 

parietal apraxia Ideomotor apraxia produced by lesion of left 
arcuate fasciculus. 

parkinsonism Combination of akinesia and rigidity with or 
without rest tremor. 

perseveration The continuation or recurrence of an experience 
or activity without an appropriate stimulus. Three types of per- 
severation are recognized: 1) recurrence of a previous response 
to a subsequent stimulus, 2) inappropriate maintenance of an 
activity (as seen on the Wisconsin Card Sorting Test), and 3) ab- 
normal continuation or prolongation of an activity without ces- 
sation of a current behavior. Perseveration may affect motor 
acts, thoughts, verbal output, and other activities. 

phosphenes Flashes of light, usually secondary to retinal or 
optic nerve disease. 

posttraumatic amnesia The length of time after a head injury 
that it takes for a continuous stream of consciousness to return 
and a continuous stream of memories to be laid down. 

prefrontal The area immediately in front of the premotor cortex 
in the frontal lobe. 

premotor The area immediately in front of the motor cortex in 
the frontal lobe. Area 6 of Brodmann’s map. 

prosopagnosia Inability to recognize familiar faces. 

pseudodementia Apparent impairment of cognitive function 
secondary to a psychiatric illness such as depression, mania, or 
schizophrenia. The patient can often be shown to perform nor- 
mally under some circumstances. 
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psychosis Delusions are sufficient by themselves to define a 
psychotic disorder. Many psychoses are also characterized by 
hallucinations that occur without insight into the false nature of 
the experience. Psychotic states frequently have additional 
positive elements such as disorganized speech, derailment of 
thought, and catatonia. 

reduplicative paramnesia The belief that one is simultane- 
ously in two locations (e.g., in one hospital within another hos- 
pital). 

retrograde amnesia The period that cannot be recalled prior to 
the occurrence of a brain injury producing an amnestic disorder. 


seizure The main symptom of epilepsy. A paroxysmal event 
caused by abnormal electrochemical discharge in the nervous 
system; it is often accompanied by identifiable changes on a si- 
multaneously recorded electroencephalogram. 

simultanagnosia The inability to perceive more than one ob- 
ject at a time. 

status epilepticus Recurrent seizures without a return of con- 
sciousness between attacks. 

steady state The amount of a drug absorbed equals the amount 
eliminated, and plasma concentrations are stable. 

stereotypies Repeated sequences of complex but purposeless 
movements. 

stroke Sudden onset of a neurological deficit due to a cerebro- 
vascular event (thrombosis or hemorrhage). 

stuttering Speech abnormality characterized by repetition of 
the initial or middle phonemes of words (‘“‘be-be-be-because”’) 
or the prolongation or arrest of speech sounds. 

sympathetic apraxia Ideomotor apraxia produced by lesion 
of left premotor cortex. 

syndrome A constellation of signs and symptoms that coalesce 
to form a recognizable entity with definable characteristics. 


tics Repetitive, irregular, stereotyped movements or vocaliza- 
tions. Simple tics are brief contractions such as a facial twitch; 
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more complex tics may involve coordinated movement such as 
touching or bowing. 

transcortical motor aphasia = Nonfluent aphasia with intact 
comprehension and intact repetition. 

transcortical sensory aphasia Fluent aphasia with poor 
comprehension and intact repetition. 

tremor Involuntary rhythmic oscillating movement usually re- 
sulting from alternating or synchronous reciprocally innervated 
antagonistic muscles. 


vorbeireden The symptom of approximate answers that are 
given to simple questions. 


Wernicke’s aphasia Fluent aphasia with poor comprehension 
and repetition. 

Wernicke-Korsakoff syndrome Amnesia secondary to thia- 
mine deficiency. 
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Abnormal illness behavior (AIB), 
61 
Abreaction, 243 
Absence seizures, 139 
Abulia, 4 
Acalculia, 100 
Acetylcholine, 20, 21, 22, 130-131 
Achromatopsia, 109—110 
Acquired immunodeficiency 
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Alexias, 92—93 
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Anterior commissure, 25 
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Balint’s syndrome, 111 
Barbiturates, 233 
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Bedside mental state testing, 5—6 
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Alzheimer’s disease, 157 
brain-behavior associations, 32, 
33 
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repetitive, 49, 51 
head injury, 225 
Huntington’s disease, 181 
orbitofrontal syndrome, 80 
sexual, 53-55, 123 
stroke, 200 
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basic principles of, 19-20 


definition of, 1 
neuroanatomy, 20-32 
Benzodiazepines, 167, 233 
Bereitschaft potential, 14 
Binswanger’s disease, 158, 179, 
210 
Bioavailability, of drugs, 227 
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7, 10-11 
Blindness, and ocular disorders, 
107-109, 110 
Blood oxygenation level- 
dependent contrast (BOLD), 
17 
Body-garment disorientation, 
117-118 
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Boston Diagnostic Aphasia 
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Boxing, and head injury, 218-219 
Brain. See also Head injury; 
Neuroanatomy 
brain-behavior associations, 32, 
33 
delusions and disorders of, 44 
depression and regions of, 37 
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Brain tumors, 147, 201-203 
Brief neurological screening 
examination, 8-9 
Briquet’s syndrome, 61 

Bupropion, 230 
Buspirone, 234 


Callosal apraxia, 99 

Capgras syndrome, 121, 134 

Carbamazepine, 237, 241 

Cardiac disorders, and stroke, 197 

Cardiopulmonary disease, and 
delirium, 141 

Caregivers, and dementia, 168 

Catatonia, 2, 186, 188 

Caudate nucleus, 50 

Central nervous system 

dementia and infections of, 
163-164 
white matter diseases, 205 

Central pontine myelinolysis, 211 

Cerebellum, 32 

Cerebral autosomal dominant 
arteriopathy with subcortical 
infarcts and leukoencephalop- 
athy (CADASIL), 211 

Cerebral blood flow (CBF), and 
SPECT, 17 

Cerebral cortex, 29-32 

Cerebral dominance, and 
handedness, 89 

Cerebral emboli, 194 

Cerebral tumors, 147 

Cerebrotendinous xanthomatosis, 
213 

Cerebrovascular disease. See Stroke 
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Charcot-Wilbrand syndrome, 120 
Charles Bonnet syndrome, 45 
Cheese reaction, and MAOIs, 229 
Children, and dementia, 162, 165, 
166 
Cholinesterase inhibitors, 157, 158 
Chorea 
differential diagnosis, 182 
pregnancy, 184 
systemic lupus erythematosus, 
183 
Cingulate gyrus, 24, 32 
Cingulectomy, and frontal lobe 
syndromes, 83. See also 
Neurosurgery 
Circumstantiality, of thought, 3 
Clearance, of drugs, 227 
Clinical examination, and 
neuropsychiatric assessment, 
2-7, 8-9 
Clinical presentation, of 
neuropsychiatric symptoms, 
60-61, 63 
Clock-drawing tests, 114-115 
Clozapine, 176-177 
Cognitive functions. See also 
Attention; Executive 
functions; Memory 
anxiety disorders, 47 
depression, 36 
frontal lobe syndromes, 81 
head injury, 220-221 
Huntington’s disease, 180-181 
mania, 39 
Parkinson’s disease, 174 
stroke, 200 


Color agnosia, 113 
Color blindness, 109-110 
Comprehension, and aphasia, 90, 
91 
Computed tomography (CT), 
14-15, 92 
Computerized EEG mapping, 14 
Confabulation, 129 
Confusional states, and 
neuropsychological testing, 4, 
6 
Constructional ability, and 
neuropsychiatric assessment, 
6-7 
Constructional disorders, 107, 
118-120 
Contingent negative variation 
(CNV), 13-14 
Contrast media, and computed 
tomography, 15 
Conversion disorders 
blindness, 108 
definition of, 59 
symptoms, 68 
Coping tasks, and frontal lobe 
syndromes, 75, 77 
Copying tests, and constructional 
disorders, 118—120 
Corpus callosum, 29 
Cortical blindness, 108, 110 
Cortical dementia, 153 
Creutzfeldt-Jakob disease, 44, 164 
CT. See Computed tomography 
Cursive seizures, 139 
Cytochrome P450 (CYP) system, 
228 
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Dacrystic epilepsy, 41 Demyelinating disorders, and 
Declarative memory, 128 frontal lobe syndromes, 84. 
Degenerative disorders, and frontal See also Multiple sclerosis 
lobe syndromes, 84 Depersonalization, 4, 53 
Déja vu experiences, 4 Depression 
Delirium dementia, 160-161 
causes of, 141 diagnosis, 36-37 


characteristics of, 149-150 
dementia and, 152 

laboratory tests, 150-151 
neurological examination, 150 
neuropsychiatric assessment, 


epilepsy, 143-144 

head injury, 221 
Huntington’s disease, 181 
neurological disorders, 38 
Parkinson’s disease, 174, 176 


6 stroke, 199-200 
Delusional misidentification Derealization, 4, 53 
syndromes, 134 Design fluency test, 76, 120 
Delusions Developmental disorders, 97, 142 
psychosis and, 41—44 Diagnosis. See also Assessment; 
neuropsychiatric assessment, 3, Differential diagnosis; 
6 Symptoms 
Dementia anxiety disorders, 47—48 


assessment, 165 
as clinical syndrome, 152 
delirium and, 152 
depression, 160-161 
etiologies of, 154, 166 
Huntington’s disease, 180 
Parkinson’s disease, 174 
progressive supranuclear palsy, 
177 
treatment, 165, 167-168 
types of, 152-165 
Dementia of the Alzheimer’s type 
(DAT), 153-157, 158 
Dementia with Lewy bodies (DLB), 
160 
Dementia pugilistica, 218-219 


basis of neuropsychiatric, 35 
dementia, 155, 156, 159, 
161 
depression, 36-37 
dissociative disorders, 52—53 
hallucinations, 44—47 
mania, 37, 39 
mood and affect lability, 39-41 
multiple sclerosis, 207, 209 
obsessive-compulsive disorder, 
48-49 
personality alterations, 49-50 
pseudoseizures, 67 
psychosis, 41—44 
sexual behavior and paraphilic 
disorders, 53-55 
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Differential diagnosis. See also 
Diagnosis 
chorea, 182 
mutism, 97 
parkinsonism, 178 
pseudoseizures, 65 
visual hallucinations, 46 
Diffusion-weighted MRI, 16 
Disconnection syndromes, 101 
Dissociation and dissociative 
disorders, 52-53, 59, 133 
Donepezil, 158 
Dopamine and dopaminergic 
system, 20, 21, 22, 176-177 
Dorsolateral prefrontal syndrome, 
72, 75, 77-80 
Drawing tests, and constructional 
disorders, 118—120 
Dressing disturbances, and body- 
spatial disorientation, 117-118 
Drug-induced conditions 
catatonia, 188 
parkinsonism, 179 
stroke, 197 
tics, 185 
Drug interactions, and 
anticonvulsants, 240 
Drug withdrawal, and seizures, 
142 
DSM-IV-TR 
posttraumatic stress disorder, 
223-224 
somatization disorder, 61, 62 
somatoform and dissociative 
disorders, 60 
Dysarthria, 3, 95-96 


Dysembryoplastic neuroepithelial 
tumors (DNTs), 141 

Dysmnesic states, 134 

Dysthymic disorder, 37 

Dystonia and dystonic disorders, 2, 
96, 184 


Echolalia, 97-98 
Electrocardiogram (ECG), and 
antipsychotics, 233 
Electroconvulsive therapy (ECT), 
243, 244 
Electroencephalography (EEG) 
delirium, 151 
dementia, 155 
epilepsy, 145 
neuropsychiatric assessment, 
11-14 
pseudoseizures, 67, 68 
Emotions. See also Affect; Mood 
anxiety disorders, 47 
frontal lobe syndromes, 81 
head injury, 222 
lability, 4 
ventral striatum, 27 
Encephalitis 
delusions, 44 
epilepsy, 147 
mania, 40 
Endocrine abnormalities, and 
depression, 36 
Entorhinal cortex, 24, 32 
Environmental agnosia, 112 
Environmental dependency, and 
frontal lobe dysfunction, 79 
Epilepsia partialis continua, 140 


Epilepsy 
classification of, 139-141 
definition of, 139 
delusions, 44 
depression, 38 
head injury, 219 
mania, 40 
nonepileptic seizures, 65, 67 
physical injuries, 68 
psychiatric disorders, 141, 
143-146 
vagus nerve stimulation, 244 
Episodic dyscontrol syndrome, 143 
Episodic memory, 128 
Equipotentiality, and brain- 
behavior relationships, 33 
Evoked potentials, and EEGs, 
13-14 
Excessive layering, 118 
Executive functions. See also 
Cognitive functions 
delirium, 150 
frontal lobe syndromes, 72 
Executive prosody, 94 
Explicit memory, 128 
Extended amygdala, 24 


Faces, prosopagnosia and familiar, 
111-112 

Factitious disorder, 64 

Fahr’s disease, 40 

Fatal familial insomnia (FFI), 164 

Felbamate, 237 

Fever, and seizures, 142 

Figure-cancellation abnormalities, 
117 
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Finger agnosia, 6, 114 
First-order kinetics, and serum drug 
levels, 227 
First-pass effect, of drugs, 227 
Flaccid dysarthrias, 95 
Flexibilitas cerea (catalepsy), 2 
Fluent aphasias, 89 
Fluid-attenuated inversion recovery 
(FLAIR) MRI, 16 
Forced normalization, 141, 145, 
243 
Formal thought disorder, 3 
Fornix, 25 
Fregoli syndrome, 134 
Frontal alexia, 93 
Frontal lobe degeneration (FLD), 
161 
Frontal lobe function. See also 
Frontal lobe syndromes 
behavioral abnormalities, 27—28 
memory function, 130 
neuroanatomy, 29, 31-32 
neuropsychological testing, 7 
personality changes, 50 
Frontal lobe syndromes. See also 
Frontal lobe function 
assessment, 73-74 
classes of disorders, 84 
dorsolateral prefrontal 
syndrome, 72, 75, 77-80 
medial frontal syndrome, 81-83 
neuroanatomy, 71-72 
orbitofrontal syndrome, 80-81 
white matter injury, 83 
Frontal-subcortical circuits, 28, 
32 
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Frontotemporal dementias, 40, 44, 
161-162 

Fugue states, 52-53, 134 

Functional MRI, 16-17 


GABA. See Gamma-aminobutyric 
acid (GABA) 

Gabapentin, 241 

Gait 

frontal white matter injury, 83 
neuropsychiatric assessment, 2 

Galantamine, 158 

Gangliosidoses, 214 

Gamma-aminobutyric acid 
(GABA), 20, 21, 22 

Ganser syndrome, 134 

Gastaut-Geschwind syndrome, 143, 
144 

Gastrointestinal disturbances, and 
delirium, 151 

Gegenhalten, 2 

Gelastic epilepsy, 40—41 

Gelastic seizures, 139 

Genetic disorders, and white matter 
abnormalities, 211-214 

Generalized seizures, 139 

Geniculocalcarine radiation lesions, 
46 

Genitourinary abnormalities, and 
delirium, 151 

Gerstmann-Straussler-Scheinker 
(GSS) disease, 164 

Gerstmann syndrome, 100-101, 
114 

Gilles de la Tourette’s syndrome, 
184-186 


Glasgow Coma Scale, 218 

Glial cells, 19, 20 

Gliomas, 201-202 

Globus pallidus, 50 

Glutamate, 21, 22 

Glycogen storage disorder type IV, 
213 

Go-no go test, 82 

Gramophone syndrome, 98 

Grasp reflex, and frontal lobe 
syndromes, 82 

Gustatory hallucinations, 46-47 


Half-life, of drugs, 227 
Hallucinations. See also Auditory 
hallucinations; Visual 
hallucinations 
diagnosis, 44—47 
homonymous hemianopsia, 109 
neuropsychiatric assessment, 3, 
6 
psychosis, 42 
Halstead-Reitan Neuropsycho- 
logical Test Battery, 9 
Handedness, and cerebral 
dominance, 89 
Hands, and neuropsychiatric 
assessment, 2-3 
Headaches, and brain tumors, 202. 
See also Migraine 
Head injury. See also Brain 
cognitive changes, 220-221 
depression, 38 
frontal lobe syndromes, 
84 
incidence of, 217 


management of behavioral 
complications, 225 
mania, 40 
neurological complications, 219 
pathogenesis, 217-219 
personality changes, 220 
postconcussional syndrome, 
222-225 
seizures, 142 
Hematological disorders, and 
stroke, 198 
Hemianesthesia, 4 
Hemispheric specialization, 87-88 
Hippocampal sclerosis, 144 
Hippocampus 
brain-behavior associations, 32 
limbic system, 23, 24, 25 
memory, 130 
Homonymous hemianopsia, 109 
Hooper Visual Organization Test, 
120 
Human immunodeficiency virus 
(HIV), and dementia, 163—164 
Huntington’s disease 
clinical features, 180 
delusions, 44 
depression, 38 
mania, 40 
neuropsychiatric manifestations, 
180-181 
pathology, 180 
Hydrocephalus, 162 
Hydrogen-1 (proton) MRS, 16 
Hyperesthesia, 4 
Hyperkinetic dysarthrias, 96 
Hypoesthesia, 4 
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Hypokinetic dysarthrias, 95 
Hypomania, 39, 40 
Hypnosis, and nonepileptic 

seizures, 69 
Hypothalamus, 23, 32 
Hysteria, 60 


Ictal hallucinations, 45 
Ictal syndromes, 1412 
Ideational apraxia, 100 
Ideomotor apraxia, 98-99 
Idiopathic basal ganglia 
calcification, 40, 44 
Idiopathic tic disorders, 185, 186 
Illusions, 3, 44-45 
Implicit memory, 128 
Infantile spasms, 41 
Infections. See also Encephalitis; 
Human immunodeficiency 
virus 
dementia, 163-164 
frontal lobe syndromes, 84 
seizures, 142, 147 
Infectious arteritis, 198 
Inflammations, and frontal lobe 
syndromes, 84 
Initial observations, and 
neuropsychiatric assessment, 
2-4 
Insomnia, and dementia, 168 
Intelligence quotient (IQ) tests, 220 
Interictal syndromes, 141, 143, 144 
Intracerebral hemorrhage, 194 


Jamais vu experiences, 4 
Janz syndrome, 141 
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Kindling, and epilepsy, 141 
Kliiver-Bucy syndrome, 54 
Korsakoff’s syndrome, 131 
Krabbe’s disease, 212-213, 214 
Kufs disease, 214 


Laboratory tests 
delirium, 150-151 
dementia, 167 
multiple sclerosis, 207 
neuropsychiatric assessment, 7, 
10-18 
Lamotrigine, 237, 241 
Language. See also Speech 
aphasia syndromes, 89-91 
psychosis, 42 
Lateralization, and brain-behavior 
relationships, 33 
Learning, and frontal lobe 
syndromes, 75 
Left handedness, and cerebral 
dominance, 89 
Lennox-Gastaut syndrome, 141 
leukoencephalopathies, 210 
Levetiracetam, 241—242 
Lewy bodies, and Parkinson’s 
disease, 173. See also 
Dementia with Lewy bodies 
Lhermitte’s symptom, 207 
Ligands, and neuroanatomy, 19 
Limbic system, 20, 23, 24-26, 28 
Linguistic agraphias, 93 
Linguistic prosody, 94 
Lithium, 235-236 
Localization, and brain-behavior 
relationships, 33 


Locus coeruleus, 23 
Logoclonia, 98 

Long-term memory, 127, 128 
Lumbar puncture, 11 


Magnetic resonance imaging 
(MRI), 15-17 

Magnetic resonance spectroscopy 
(MRS), 16, 92 
Magnetoencephalography, 

14 

Malingering, 64, 225 
Mammillary bodies, 23, 24 
Mammillothalamic tract, 25 





Mania 
diagnosis, 37, 39 
Huntington’s disease, 181 
neurological disorders, 40 
right-brain lesions, 121 
stroke, 200-201 
Mannerisms, and neuropsychiatric 
assessment, 2 
MAOIs. See Monoamine oxidase 
inhibitors (MAOIs) 
Marchiafava-Bignami disease, 
211 
Mechanical agraphias, 93 
Medial dorsal nucleus of thalamus, 
31 
Medial frontal syndrome, 81-83 
Medical conditions. See also 





Infections; Neurological 
disorders 
dementia, 164-165 
mutism, 97 
Medulloblastomas, 202 


Memory. See also Amnesia; 
Cognitive functions 
definitions of terms, 127—129 
delirium, 150 
disorders of in clinical practice, 
131-132 
dysmnesic states, 134-135 
frontal lobe syndromes, 75 
head injury, 220-221 
neuroanatomy, 129-131 
psychogenic amnesias, 133—134 
tests of function, 135-136 
visuospatial cognition and 
memory disorders, 
120-121 
Meningitis, and dementia, 163 
Meningiomas, 202 
Mental status examinations, 5-6 
Mesial temporal syndrome, 
144 
Mesolimbic system, 24 
Metabolism and metabolic 
investigations 
delirium, 150 
frontal lobe syndromes, 81 
neuropsychiatric assessment, 7, 
10-11, 17 
seizures, 142 
stroke, 198 
white matter abnormalities, 
213-214 
Metachromatic leukodystrophy, 44, 
212,214 
Midbrain lesions, 46 
Migraine, 45. See also Headaches 
Mitochondrial disorders, 213 
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Mitochondrial encephalopathy, 44 
Monoamine oxidase inhibitors 
(MAOIs), 229-230 
Monocular blindness, 107-109 
Mood. See also Affect; Emotions 
depression, 36 
frontal lobe syndromes, 79, 81 
lability of, 39-41 
mania, 37, 39 
neuropsychiatric assessment, 4 
Mood disorders, and ECT, 243. 
See also Depression 
Mood-stabilizing drugs, 235-236 
Motivational alterations, 36 
Motor activity 
anxiety disorders, 47 
depression, 36 
frontal lobe syndromes, 82 
mania, 39 
neuropsychiatric assessment, 2 
Motor neglect syndromes, 116 
Motor programming tests, and 
frontal lobe syndromes, 77, 78 
Movement disorders 
basal ganglia, 171 
catatonia, 186 
dystonic disorders, 184 
Huntington’s disease, 180-181 
neuroleptic-induced movement 
disorders, 186, 188 
non—Huntington’s disease 
choreas, 181-184 
parkinsonism, 177-179 
Parkinson’s disease, 171—177 
tic syndromes, 184—186 
tremor, 186 
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MRI. See Magnetic resonance 
imaging 
MRS. See Magnetic resonance 
spectroscopy 
Multimodal association cortex, 24 
Multiple loop test, 78 
Multiple sclerosis 
delusions, 44 
demyelination, 205, 207 
depression, 38 
diagnosis, 207, 209 
laboratory tests, 207 
mania, 40 
neuropsychiatric consequences, 
209 
Munchausen’s syndrome, 64 
Mutism, 96, 97 
Myoclonic seizures, 139 


Naming, and aphasia, 92 
Narcolepsy, 45 

National Adult Reading Test 
(NART), 9, 220 

Negative symptoms, of psychosis, 
42 

Neglect, and constructional ability, 
7 

Neoplastic disorders, and frontal 
lobe syndromes, 84 





Neuroanatomy. See also Brain 
basal ganglia, 27—28 

basic principles, 19-20 
frontal lobe syndromes, 71-72 
hemispheric specialization, 88 
limbic system, 20, 23, 24-26 
memory, 129-131 


neuroreceptors, 21 

neurotransmitters, 22 

reticular activating system, 
28-29 

stroke, 194-195, 196 

visuoperceptual disorders, 105 


Neurochemistry, and Parkinson’s 


disease, 173 


Neuroimaging. See also Positron- 


emission tomography 

dementia, 155, 167 

head injury, 219 

neuropsychiatric assessment, 
14-18 

parkinsonism, 179 

Parkinson’s disease, 172 

stroke, 198 


Neuroleptic-induced movement 


disorders, 186, 188, 189 


Neuroleptics 


Huntington’s disease, 180 

neuropsychopharmacology, 
232-233 

parkinsonism, 179 


Neurological disorders 


anxiety, 48 

aphasias, 92 

catatonia, 188 

delirium, 151 

depression, 38 

mania, 39, 40 

mutism, 97 

obsessive-compulsive disorder, 
49 

personality alterations, 52 

seizures, 142 


Neurological examination 
delirium, 150 
frontal lobe syndromes, 81 
neuropsychiatric assessment, 7, 
10-18 
Neuronal ceroid lipofuscinosis, 44 
Neurons, 19, 20 
Neuropsychiatric syndromes. See 
also Psychiatric disorders 
brain tumors, 203 
Huntington’s disease, 180-181 
left-brain lesions, 123 
multiple sclerosis, 209 
right-brain dysfunction, 
121-123 
stroke, 199-201 
Neuropsychiatry, definition of, 1. 
See also Assessment; 
Diagnosis; Neuropsychiatric 
syndromes; Symptoms; 
Treatment 
Neuropsychological testing 
memory function, 135-136 
neuropsychiatric assessment, 
4-7, 8-9 
Neuropsychopharmacology, and 
treatment of neuropsychiatric 
disorders, 227-242. See also 
Drug-induced conditions; 
Drug interactions; Drug 
withdrawal; Side effects 
Neurosurgery, 245-246. See also 
Cingulectomy; Temporal 
lobectomy 
Neurotransmitters, and neuroanat- 
omy, 20, 22, 130-131 
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Neurovegetative changes 
depression, 36 

mania, 39 

Niemann-Pick disease, 214 
Nonepileptic seizures, 64-69 
Nonfluent aphasias, 91 
Norepinephrine, 21, 22 
Nucleus accumbens, 23, 27 





Nucleus basalis of Meynert, 27 


Obsessive-compulsive disorder 
diagnosis, 48-49 
dorsolateral convexity, 79 
etiologies of, 50 
tic syndromes, 186 

Occipital or temporal cortex, 46 

Ocular disorders, 46, 107—108 

Optic nerve and tract disorders, 46 

Orbitofrontal cortex, 50 

Orbitofrontal syndrome, 80-81 

Oxcarbazepine, 242 


Palilalia, 97 

Palinopsia, 121 

PANDAS. See Pediatric auto- 
immune neuropsychiatric 
disorders associated with 
streptococcal infection 
(PANDAS) 

Panic disorder, 66 

Papez circuit, 24 

Parahippocampal gyrus, 24, 26 

Parallel distributed processing 
(PDP), 33 

Paraphilic disorders, 53-55 

Parietal apraxia, 99 
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Parkinsonism, 177—179 
Parkinson’s disease 
anxiety, 48, 176 
clinical features, 172 
delusions, 44 
dementia and cognitive 
alterations, 174 
demography, 171 
depression, 38, 174, 176 
dopamine, 176-177 
mania, 40 
pathology, 172-173 
treatment, 173-174, 175 
Partial seizures, 139 
Partial volume effect, and computed 
tomography, 15 
Pediatric autoimmune neuropsychi- 
atric disorders associated with 
streptococcal infection 
(PANDAS), 183, 186 
Peduncular hallucinosis, 45 
Pelizaeus-Merzbacher disease, 213 
Peptide, 21 
Perception, 107 
Personality changes 
diagnosis of, 49-50 
head injury, 220 
Huntington’s disease, 181 
neurological disorders, 52 
Personality disorders, and 
somatization, 63—64 
PET. See Positron-emission 
tomography (PET) 
Phenylketonuria, 213 
Phosphenes, 109 
Phosphorus-31 MRS, 16 


Planum temporale, 29 
Porphyrias, 214 
Positive symptoms, of psychosis, 
42 
Positron-emission tomography 
(PET). See also Neuroimaging 
aphasias, 92 
neuropsychiatric assessment, 
17-18 
OCD, 48-49 
Postconcussional syndrome, 
222-225 
Postsynaptic membrane, 19 
Postsynaptic potentials, 19 
Posttraumatic amnesia (PTA), 127, 
129, 217, 218, 219. See also 
Amnesia 
Posttraumatic encephalopathy, 44 
Posttraumatic stress disorder 
(PTSD) 
diagnosis, 47, 223-224 
personality changes, 220 
situational amnesia, 133 
Prechiasmal lesion, 108 
Prefrontal cortex, 31, 72 
Presynaptic membrane, 19 
Primary memory, 127 
Procedural memory, 128 
Progressive Matrices, 9 
Progressive supranuclear palsy 
(PSP), 177, 179 
Prolactin, and nonepileptic 
seizures, 69 
Prosody, of speech, 3, 94 
Prosopagnosia, 111-112 
Pseudobulbar palsy, 4, 40, 177 


Pseudodementia, 134 
Pseudopsychopathic behaviors, and 
orbitofrontal syndrome, 80 
Pseudoseizures, 64-69 
Psychiatric disorders. See also 
Neuropsychiatric syndromes 
catatonia, 188 
epilepsy, 141, 143-146 
mutism, 97 
unexplained neurological 
symptoms, 61, 63 
Psychogenic amnesia, 53, 133-134. 
See also Amnesia 
Psychogenic seizures, 65 
Psychosis 
delusions and diagnosis of, 
41-44 
epilepsy, 145 
right-brain lesions, 121 
stroke, 201 
PTSD. See Posttraumatic stress 
disorder (PTSD) 
Punch drunk, 218 


Quetiapine, and dopaminergic 
psychosis, 177 


Radiation therapy, and white matter 
abnormalities, 210 

Raphe, 23 

Rasmussen’s syndrome, 140 

Reading, and aphasias, 92, 93 

Recall, 128 

Receptive prosody, 94 

Receptors, and neuroanatomy, 
19-20 
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Recognition, and memory, 128 

Reduplicative paramnesia, 121, 135 

Reflex epilepsies, 141 

Reiterative speech disturbances, 
96-98 

Release hallucinations, 45 

Repetition, and aphasia, 90, 91 

Repetitive behaviors, and brain 
dysfunctions, 49, 51 

Resistant depression, and 
antidepressants, 231 

Resting potential, and 
neuroanatomy, 19 

Reticular activating system (RAS), 
28-29, 32 

Retrieval, and memory, 128 

Retrograde amnesia (RA), 127 

Rey-Osterreith Complex Figure, 9, 
115, 118 

Right-left disorientation, 107 

Rivastigmine, 158 

Rolandic fissure, 29 


Schizoid behavior, and right-brain 
lesions, 123 
Schizophrenia 
delusions, 44 
epilepsy, 144-145 
Schneiderian first-rank symptoms, 
43 
Secondary memory, 127 
Secondary messengers, 20 
Secondary sensory areas, of limbic 
system, 24 
Second-order kinetics, 227 
Sedating agents, 231 
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Sedative-hypnotics, 233-235 
Seizures 
brain tumors, 202—203 
nonepileptic, 64-69 
principle causes of, 142 
Selective serotonin reuptake 
inhibitors (SSRIs), 230, 232 
Selegiline, and Parkinson’s disease, 
173, 175, 229-230 
Semantic memory, 128 
Septum, 32 
Serotonin, 20, 21, 22 
Sexual behavior 
neuropsychiatric illnesses, 
53-55 
right- and left-brain lesions, 123 
Short-term memory (STM), 127, 
128, 129 
Side effects 
of anticonvulsants, 241, 242 
of antidepressants, 231 
of antipsychotics, 232 
of benzodiazepines, 233 
of lithium, 235, 236 
of neurosurgery, 246 
of vagus nerve stimulation, 244 
Simultanagnosia, 110-111 
Single photon emission computed 
tomography (SPECT), 17, 18, 
92 
Skull X rays, 14 
Sleep, and EEG waveforms, 12 
Sleep disorders, and pseudo- 
seizures, 65 
Somatization disorder, 59, 63—64 
Somatoform disorders, 59 


Somesthetic neglect, 116 

Spastic dysarthrias, 95 

Spatial agraphias, 93 

SPECT. See Single photon emission 

computed tomography 
(SPECT) 

Speech. See also Language 
neuropsychiatric assessment, 3 
reiterative disturbances, 96-98 

Sphingolipidoses, 214 

SSRIs. See Selective serotonin 

reuptake inhibitors (SSRIs) 

Status epilepticus, 67, 140 

Steady-state, and drug kinetics, 227 

Stereotypies, and neuropsychiatric 

assessment, 2 

Stroke 
assessment, 196, 198 
delusions, 44 
depression, 38, 48 
etiologies, 197-198 
mania, 40 
neuropsychiatric syndromes, 

199-201 
risk factors, 195-196 
treatment, 199 
types of, 193-195 
Stroop Color-Word Interference 
Test, 9, 79 
Stuttering, 96-97 
Subacute combined degeneration, 
211 

Subarachnoid hemorrhage, 194 

Subcortical dementia, 153 

Subiculum, 25 

Substantia innominata, 27 


Suicide 
epilepsy, 144 
head injury, 221 
Huntington’s disease, 181 
Supranuclear gaze palsy, 177 
Sydenham’s chorea, 183 
Sylvan fissure, 29 
Symbol-cancellation abnormalities, 
117 
Sympathetic apraxia, 99 
Symptomatic tic disorders, 185 
Symptoms, neurological. See also 
Diagnosis 
clinical presentations, 60-61, 63 
definition of, 1 
etiology of, 60 
evaluation of, 63—64 
prevalence of unexplained, 59 
of psychosis, 42 
Syncope, compared with epileptic 
and nonepileptic seizures, 66 
Syndrome, definition of, 1. See also 
Neuropsychiatric syndromes 
Systemic disorders 
catatonia, 188 
stroke, 197 
Systemic lupus erythematosus, 183 


Tacrine, 157, 158 

Tardive dyskinesia, 181, 183, 189 

Tardive dystonia, 2 

Taylor Complex Figures, 118, 119 

Temporal lobectomy, 147 

Temporal lobe epilepsy (TLE). See 
Epilepsy 

Thalamus, 25, 27 
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Thought disorders, and 
neuropsychiatric assessment, 3 
Tiagabine, 242 
Tics, and neuropsychiatric 
assessment, 2 
Tic syndromes, 184-186 
Tonic-clonic seizures, 139 
Topiramate, 242 
Toxic substances 
delirium, 150 
dementia, 164 
seizures, 142 
Trail Making Test, 9, 77 
Transcranial magnetic stimulation, 
244-245 
Transient global amnesia, 53, 
131-132 
Transient ischemic attacks (TIAs), 
194 
Transtentorial herniation, 218 
Trauma. See Head injury 
Trazodone, 168 
Treatment. See also 
Electroconvulsive therapy; 
Neuropsychopharmacology; 
Neurosurgery 
Alzheimer’s disease, 157 
anxiety disorders, 48 
behavioral complications of 
head injury, 225 
brain tumors, 203 
delusions and psychosis, 43—44 
dementia, 157, 160, 161, 165, 
167-168 
depression, 37 
epilepsy, 146 
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Treatment (continued) 
mania and hypomania, 39 
nonepileptic seizures, 69 
obsessive-compulsive disorder, 
49 
Parkinson’s disease, 173—174, 
175 
personality changes, 50 
stroke, 199 
Tremor, 186, 187 
Tricyclic antidepressants, 230 
Tumors. See Brain tumors 


Uncinate fasciculus, 31 

Unilateral neglect, 114-116, 118 

Unimodal primary sensory area, 
and limbic system, 24 


Vagus nerve stimulation, 244 

Valproate, 237 

Vascular dementia, 38, 44, 157-160 

Vascular disorders, and frontal lobe 
syndromes, 84 

Vascular parkinsonism, 179 

Vasculitis, and stroke, 197 

Vasovagal syncope, 66 

Ventral pallidum, 27 

Ventral striatum, 27—28, 32 

Ventral tegmental area, 23 

Verbal perseveration, 98 

Videotelemetry, 14, 68 

Vigilance, and attention, 6 

Viruses. See Infections 

Viscosity, of thought, 3 

Visual discrimination disorders, 
106, 111 


Visual evoked responses, 109 
Visual hallucinations, 45, 46, 108, 
121, 201 
Visual memory disturbances, 107 
Visual neglect, 114-116 
Visual object agnosia, 112-113 
Visual recognition disorders, 106, 
111-114 
Visuoperceptual disorders, 105, 
106, 107-110 
Visuospatial attention disorders, 
106, 114-116 
Visuospatial cognition and memory 
disorders, 107, 120-121 
Visuospatial disorders, 106-107 
Vitamin deficiencies 
delusions, 44 
seizures, 142 
white matter diseases, 211 
Vorbeireden, 134 


Wada test, 146 
Waveforms, and EEGs, 12-13 
Wechsler Adult Intelligence Scale 
(WAIS), 9 
Wechsler Memory Scale, 9 
Wernicke’s encephalopathy, 
131 
West’s syndrome, 141 
White matter diseases. See also 
Multiple sclerosis 
disorders affecting, 206, 
210-211 
genetic disorders, 211-214 
leukoencephalopathies, 210 
White matter injury, 83 
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Wisconsin Card Sorting Test, 9, 77 Writing, and aphasia, 92 
Witzelsucht, 4 
Working memory, 127 Zonisamide, 242-243 


